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ADB
ADPC
AMC
ARG
AUDA
BMC
BMP

BMTPC

BUIDCO

CAPF
CCA
CCS
CDRI
CEEW
CMIP

CPHEEO

Cr

CWC
CWRPS
DDMA
DDMF
DDRF
DEA
DM
DOF
DOR
DoWR, RD
& GR
DPR
DRM
DRR
EU-JRC
FMP

R FE SR

Asian Development Bank

Asian Disaster Preparedness Center
Ahmedabad Municipal Cooperation
Automatic Rainfall Gauge

Ahmedabad Urban Development Authority
Bhubaneswar Municipal Cooperation

Best Management Practice

Building Materials and Technology Promotion
Council

Bihar Urban Infrastructure Development
Corporation Limited

Cetral Armed Police Forces

Climate Change Adaptation

Cabinet Committee on Security

Coalition for Disaster Resilient Infrastructure
Council on Energy, Environment and Water
Coupled Model Intercomparison Project
Central Public Health and Environmental

Engineering Organization

Crore  (10,000,000)

Central Water Commission

Central Water and Power Research Station
District Disaster Management Authority
District Disaster Mitigation Fund
District Disaster Response Fund
Department of Economic Affairs
Disaster Management

Department of Finance

Department of Revenue

Department of Water Resources, River
Development and Ganga Rejuvenation
Detailed Project Report

Disaster Risk Management

Disaster Risk Reduction

European Union-Joint Research Centre

Flood Management Programme
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FS

FY
GCM
GDP
GHMC
GMDA

GMDW-SB

GOA
GOI
GSDMA
HUA
ICT
IFC
IFPRI
IRR
ISOR
IVM
JICA

JINNURM

JPY
JST
M/D
MC
MCGM
MHA
MITRA

MLIT

MoA
MOES
MOHUA
MOJS
MOM
MP

N/A
NAPCC

Feasibility Study

Fiscal Year

Global Climate Models

Gross Domestic Product

Greater Hyderabad Municipal Corporation
Guwabhati Metropolitan Development Authority
Guwabhati Metropolitan Drinking Water and
Sewerage Board

Government of Assam

Government of India

Gujarat State Disaster Management Authority
Hyderabad Urban Agglomeration
Information and Communication Technology
International Finance Corporation
International Food Policy Research Institute
Internal Rate of Return

Indian Space Research Organization

Institute for Environmental Studies

Japan International Cooperation Agency
Jawaharlal Nehru National Urban Renewal
Mission

Japanese Yen

JICA Survey Team

Minutes of Discussion

Municipal Cooperation

Municipal Cooperation of Greater Mumbai
Ministry of Home Affairs

Mabharashtra Institution for Transformation
Ministry of Land, Infrastructure, Transport and
Tourism, Japan

Ministry of Agriculture

Ministry of Earth Sciences

Ministry of Housing and Urban Affairs
Ministry of Jal Shakti

Ministry of Mines

Master Plan

Not Applicable, Not Available

National Action Plan in Climate Change
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NASA
NCMC
NDC
NDMA
NDMF
NDMP
NDRF
NDRF
NDRMF
NEC

NERUDP

NIDM
ODA
PIB
PIU
PMC
PMC
PPR
RBM
RCP
Rs
SDGs
SDMA
SDMF
SDRF
SDRF
SDRF
SDRMF
SEC
SEOC
SMC
SMDP
SME
SPS
SSP
STP
SUDD

National Aeronautics and Space Administration

National Crisis Management Committee

Nationally Determined Commitments

National Disaster Management Authority

National Disaster Mitigation Fund
National Disaster Management Plan
National Disaster Response Force

National Disaster Response Fund

National Disaster Risk Management Fund

National Executive Committee

North Eastern Region Urban Development

Programme

National Institute of Disaster Management

Official Development Assistance
Press Information Bureau
Project Implementation Unit
Patna Municipal Cooperation
Pune Municipal Cooperation
Preliminary Project Report

River Basin Management
Representative Concentration Pathways
Indian Roupee
Sustainable Development Goals
State Disaster Management Authority
State Disaster Mitigation Fund
State Disaster Response Force
State Disaster Response Fund
State Disaster Response Force
State Disaster Risk Management Fund
State Executive Committee
State Emergency Operation Centre
Surat Municipal Cooperation
State Disaster Management Plan
Small and Medium Enterprise
Sewage Pumping Station
Shared Socio-economic Pathways
Sewerage Treatment Plant

State Urband Development Department
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SWD Storm Water Drainage

SWDD Storm Water Drainage Department
TC Technical Corporation

TOR Terms of Reference

UDD Urband Development Department

UFRMP Urban Flood Risk Management Program

Urban Infrastructure Development Scheme for

UIDSSMT
Small and Medium Towns
ULB Urban Local Bodies
UN United Nations
UNDP United Nations Development Programme

UNDRR UN Office for Disaster Risk Reduction

UNEP United Nations Environment Programme
United Nations Framework Convention on

UNFCCC
Climate Change

UsSD United States Dollar

USGS United States Geological Survey

UT Union Territories

WB World Bank

WRI World Resources Institute

WRIS Water Resources Information System
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2.1 AV NZBITBBEKDES

A v RBURIE 2023 22 HICHR L7 2023 - 24 FEOTHREICBNT, [MATRE L=~ 1
RG] ZREABRO 2 LTRIT TV D, TTHEEFHD 2L, M@l 7 74
& REFRMOPTH AN % DETECRFTEIN IR b K& 2 BRE 52 DUKPEES~OIIETH D,

A ¥ FOSEGHT 7 n—F 1, HIER, B, BROAACL > TELTE 7, FRIE,
A ¥ NIZBT 2 SEHEHTIIR T D IEA SR E DL 2R L T D,

S8 EEHYE  (Disater Mangement Act) O il &
JEFEBST (NDMA) & INE L UMK L~L o B F  (SDMAF L T'DDMA)
DR % i E

~\
«EFBHKEBUR (National Policy on Disaster Management) (%, = I = =7 ¢ BALD
KEEHE, TARNT v A VBT HEGR LEHEORA. ENES L OEEER
DWW, 208 & OMFEN R L &L
J

N
SCEEEE (2005 4F) | EZEPIREGR (2009 4F) 38 I UMIBERI S (2015
) RS LI EFBGSEHE (National Disaster Management Plan) O fil] i
B OB HETE A WD CTE L= B D101 H O FEA T (Prime Minister's Ten-
Point Agenda) D¥&F
J

201641 HEE SNV EZBSEE O TH (2019 4F) , = OEFFAEIC 1T, Frigs
AIREZRBHFE HAE (Sustainable Development Goals : SDGs) . /XU 1€ (The Paris
Agreement) . BLOEFED 10 HE OFEARFHIEVIAEFN TS, [RFHHEIX,
T RCTOBUF LTI DBGEEFHR O A Z R U, EEE N E T D1
HAZEDTND y

Hi#l : Disaster Risk Reduction in India, Asian Disaster Preparedness Center by Asian Disaster Preparedness Center 2020

Status Report L ¥ 72 {ERK

X 2.1.1 BAEKICEE T B IERIPEE A
2.2 A4 ¥ FOEAFHICE T 2E0B X CBORE A

221 REEHYE (Disaster Management Act)
2005 FAZHIIE S 72 REE BT EREEE OB EETH Y . EH, M, X L)L CTEE i
T RE~OFFER, B, UV AZBBICET D HEEZ & T,

K=Y 2788 (DRR) (ZRE T2 ERHEHNIILL Fo@Y Th b,
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o AV FHREIFOTTOAET, M. MK K OKE & ZH T D

o BHEH - FHE - TRV b BREMICKE LS XUV X 7@K & AT
FEREOSKEHEIL, HREFFNSEIY Y THNTATTI LOEMAERT 2
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H TR EE#MHiE (MoHUA)
ok KA (MOJS)
A=V HEREEE (MOES)
HuFE HEREEE  (MOES)
Huig v #riig (MOM)

B - SRS 9 EH i

222 EFBHKBOR (National Policy on Disaster Management)
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(NDMA) T X o> TIERL & 4L, 2009 4F I E RN EIC AR S v,

T EIL. HERZ BT S SHE < OB EEE L TEEST 2 KEICHEO T 2 2 =7 ¢ DORFE
Th D, BEBOXHZHFEBEEKICECTOTIEZRL, B, FaiEik., SRR E2E ) 4T
HEW)EFREHOEZNERNLTND,

DRR QBN B IE, RN F~v— 2 1o T ZREELEH L CEHEA 7 7 2510
WL, RMEATIRIETABENDH D ERRTND, ZZTERES 7T L LTETFLRATVS

DIE, X o GEE, . S8, SREREK. FEIT. ESAUKME, FEERAKRE . BKME, W) L O
W DL, WL, oo TH 5,

F7-. BRI A SESEIMEMICH S Z LIS b AT Y . BT, R EEERE T E AR
mvaTA%%Té_&&<%mmmvx%A®&§%@%ﬁ%i5ﬁw1wéo

223 EFEHKEFHE (National Disaster Management Plan)

2016 FEITHEE SN EF K EEH WL, 2019 £ 11 A ICEZESET (NDMA) (2 X > TEH
STz, FIEFEZ, KEEHEER KOEZEMKBORIZESWCRE S, (IERG S, Fifenl
BEZRBHR EEE, RUMED 3 SOMRMFHAZHE LD TH D,

[FIFHE L, BOFHEE (PR T, BRI, #IK L~UL) BSREOERRE, FaiElE, ik, 8
H, AMBERKE WS TZT _XRTCOREEHY A 7 VOEBEIZBWCERLEEHBOTARLE 257200
Pufldr & HatEz m LT b, £z, MO =— X2 fIICHE L, FHECBORIC S E 57
D BEHOBBADEE T S B L TV D,
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o BASERHEINC SEF RIS R 2 B D A Te

o RESKBRDUNRANKIIET 5 7o O OFRIEN & AM B K

o HIKMIZRHEE IO D, KE T ORE L EEOWHL

224 EFEBHKTA FF A 2 -tk (National Disaster Management Guidelines- Management of
Floods)

EFEKATA KT A ik, EZEBEIT (NDMA) SHRET, MEUF., #FEIF., Z ook
B IANT T20084FIZ/EAL L 72 DT MBI DR A B R MK & BRI Z AT 2 720 D 6 DT
Hbe KHARTA L OEINE, BKEZDROICER L CRAZREREZEB L, 1T8fa8 4R
T 52 & THKSHRMIRORFERBLZRET S 2 & THDH, FIEARAR, ISR, dkoT
B &R, L AMERL WARKHS, BoOKEBEIROT A T A e EREES LTV D,
(1  EEmR

YK A BT 2 72D OREIEW S RIZLL T OB Y Th 5,

o IEBS. L. BOKEEOMERR

. . Pk, Z OO BT 0 BA%S

o IO IPRE LR

o HITo 7K ORERR FTIEBEF OKEEORET A EIC X DK SGE

o POKBHEHIDT= D DA /X ZIKEE OFTRR £ T2 I ZBEAF KB DRE S SE

o WBAA A, WEKMAEOREEY THE & HEYE OR S 2 HE) S B i B

o ERIERSOREN L TE

o PHERE. WRRETLE

o ERD., BHE, . LTFESOEK FOBEnEBE LIOKBORE, 5RE. RiE
2  FHEEWHR

WK AW 2 72 D OIEREED I RIZLL T O#EY Th 5,

o RO Y — =2 ZEATU IO T R A R

o AR RN & 2 7 REEERT LR 0T T O AR AR B A i 2 D Ot K xR

o UOKTERT AT A
225 BERBKIA NI A - HMHTEAKE (National Disaster Management Guidelines-

Management of Urban Flooding)

2010 AR EZFEBF KT (NDMA) 2MERL L7z, #k & KB L 720 O AR 7 THBER T A KT A4
VT D, BHBEAKEHLZINEA L, KEZORSER S K E~OFERTE & A2 ERT S
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B, VAZER, 77 nY—EREORL, KEMIR, AMER. KEFERFEERORE &
BEZHEL TV,
DRR (2P~ 5 F A ATENEEH 2 DL N ISR,
o [EEAHE (MoHUA) | INOMYHE, 3 X OHSHTH O MG HIA (ULB) IZ#B K FEkf
KA XL D
o [EFB L OYNHEFEEEE L)L CETTAUKE O Tl & MO ETHIRA A 2 ST 5
o I-IIMHEMHIRLION THBIRNEF (ARG) Or—H Ry NT—2 &ML L, VT X
A LB ZAT D
o HRTARDKE RHIER S AT LERRET D
o HEAKKIZIE U2 RKEEAK S AT S FHE & 3% & FEhid 5
o FREROMAKHEKS AT 2, ARSI BHRI A Xy & LT, WRHREE 095 L LTH
BAEZHWCTEH LRI CEET 2

2.2.6 [EZF/KBIK 2012 (National Water Policy 2012)

EIZKBUR 2012 13KERE DR RE LTZBOR TH Y | KERIZET 215/ - AHRRAY e Ml 72 £ 4T
BRI ZRE L TWD, o MOKBERITAREZKBIRITIE - 123 R - YWEIARO TN D
ARBOR DT FATIT AN FHIIN & U ZEB) O R8I O K TFEDOIKRITH T 2 8E03 5 2,

SAEEEB~OBISRICEA L TUILLFDO#EY Th 2,

o RBEABNIRVET AT L, ISR OBIS AL T 5 Z ENEETHD

o BREPRX L EOKEFEREIEY OFHE - B HICITKBEEEI A~ DK IRR & AT

PAKEEICE L T, BITOREMTh TV,

o POKEZBT D7 OREMRII X OISR R IE. BARPEK S AT A OEIBICERA
EEWTEmRT D

o UTNEALT—FEEHL, &EIERFEOKHSLPHIRQ T @A HE) S, #ok
TR ORI ZH 5

o BOKBFOREE OEEIZ R L, Ei B OIS DR B kit & Bl - 3RE T D

o RE~OEFEMAMILT D720, ¥ LACEORERE, HIES 2 B X AR
SATENET K EE R A T D

227 SRUEREHNIXHT H1TEIEIE (National Action Plan on Climate Change)

KA BNk BT8R E] (NAPCC) 1%, KAEEENCIENS L, Fift iTRER R 2R IT 57200
EFEIETH Y . 2008 (FICKAEEENCET 2 BHFTSESIC L > TRESNTZ, ZOHETIX
NI A METEZ D S8, A&xDLEEKEZR EIEA 2 k#i%f%ékﬁﬁbfw
50
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FOVBWHRHZBELCY AV 2T HEEREL L TUTFEFET WS,

2.2.8

INIS L OMIX L)L T oK iE S5 O MasatEakAh ds & OV B 52 Ba A

IR — B AR Y AT A EE SRR OMERFE B

RETEANE . FEFEFE . SRS EBICKFEERELMIATL L O ICT DDA
BhE

ff55 72 sk CHIGFT HICE D 0 WD 7 L ¥ ¢ A b LT 0 B3

ISR O AT AT O UGE L SR 2 ik o> Y — =0 7

PHBGKETE (State Disaster Management Plan)

KEFEFHIRIT T X COMCHEEFRIZKETSH 2 L 2 BEMT WD, MPITEES TG E
BIR, XY BB IOARMRE EOH@EERT-%. EFEKT (NDMA) O A K74 2o
TIERT 5,

REFHIETIE NGB T2 &0 5 2 L2 HEL TV D,

F7-.

2.2.9

SEERBNIS U7l = & o iesstt:

KEOTB - BB

SEBBOR A BRRFEC T 0 Y = 7 MCHAT D ik
NME R & AT E

KEXRB KO K% OXHSIT 1T 2 MBUF O &HE ORE & BT
BFELE2— L EHZTI 2L 2HEL TN D,

HEX B K& (District Disaster Management Plan)

ARFTENE, HXSCEE R M7 BRI & Bak L7tk ERPGSEHET KON ST 0E >
TIERKT %
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L BARSEIINE Y X7 FHOKFAZ I AN Ezban
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) G20 BA sk ER¥E2 (Disaster Risk Reduction Working Group)

G20 12023 9 Hiz7 U — TR =4, %“@%%Aﬁ%tcﬁﬁbto:®¢¥%%m&%
FIEER & M B E G20 NTH AT Z 21 . BESK Y R 7 aRE BUR R IS AA T 2 &
HEJE LT, A v REMANESL L=, LRI, W%%%Tréntfﬁﬁ%ﬁ@f%é

2-6 AT E - oAty =r)r a3k



T A IR — F
o1 > FIEBGRGEFIZ R S (FHIREE - i 2 B2

1. BHEG S AT A ORI 7 K

2. KERKUBEIZTRA 7 T DA

3. BEKEATEOMAA

4. SCFEMEIA, FEHE, T

5. BRoT=DORK - EEREEZE LT T —F

2211 REFHEES

REBEHIETIE, KENGCHEE & KE Y A7 BRESO 2 HOES 2R T 5 2 LB HE S
NTn5s, MBEEERIZIO 2 SOREGEMIET 2KE ) 27 FHESORILEARES LTERY,
[ ORI H RBEUF, MBS X UMK OIEGITMNBIFARLT D, £ LTWD,

Kt U A7 EHERE, TR FREE, S, B, IR, "R WD SEEEEY A 7 L2k
ENN—FTDHILEAML LTS, ZOHO—20DMEETH D JEMISEEITREI IR, B,
HWHOIZDTHY, 5 2ORETHLREY A7 BWBREGIIZOLDEY U A7 BBDTZ0H
DHDOTH D, M, KEFD A7 BRGNP RIRCHLSNIZOF 2022 FTH 5,
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7 FEBES,

7

MFIC LR D [FHRIRIE - [l il 2

T A TR — p
H3E

3

ZITW, LD FELOIEHAROTERLY A FNTH D,
# 3.1.7 TERRERBEICHT EERKLEHRORSE

FER K EREICK§ 5 B AR A DO F etk
LITF R, BiSici T 208 & RIC K D8R, A > NOERRE) . A ARDOEINIEIE S OFFAfh

KERE | BKkI% A =SS/ KERAF— 24 BN
/N KA - IR (VS ER (RBM) D& 2 51K Bt 1 EN— L
S E B
oK R L KB/ DBAZEIZAE D WAK|Z =— R 1« Heffrth /) EN— L
ERIHI T =R 2 BEE &
T x—X1: 5HEEE
7 = — X2 xR TOE
TR E | THER | EWREE =X BN T = —X 1 Hifi Ty ETHR
VAT I | RHESRS AT L OMEEE 7 x— X2 AW
T x—R 1 HERE
7 —R 2 xR O E
TWSE |V ATZFME |V R 7 Rl X OMEENEN A 7 = — X 1 Jifit A TH R
T2 S < xR o0 i T x—R2: GEEEW
7 x—R 1 FERE
7 == X2 AR TN
A7y PSR | 7o—X 1 WJIIEROLEE |7 =—X 1 Hifi TR e TT
VAT A | TR 2 HHEICB TSR T =R 2 BEEEWH TV =
MR ZE I xS T & 5%
AT I DOREE
A7 ay |VATFM (VA 7 v routko U 27 55|18l TR T
Hrom Fa

HEL o o FEIFTSAC B3 2 g - ERBa A 2 A SR A Rk

3.1.2

HZETHD,

FAEENL, AR AR T, RXRhF A, 740U B RNFREZ AN TTFTFva A
VS h, BRI T XN—)b, TFA, T—H

1) AV FIZBT B EHM
AR FEHE T BKIZ L D GDP ~
R DB -

LIZiTo TV 5,

Ir v —Thd,

EHRIAK D BB KT H IR D BEHUINE - FERFAE (2022 4, JICA)

AAL O BRI, ®5 12 A EICI T 2 UK E B B3 2 ATE TAHIEE, B,
BEKDSFEAE LG WIS 36 1T 2 RS KILE ISR D K E RS 7o V= 7 b 2R ET

L

BEFEGHE OERE DS A T-FHEOLENME, MPIRE - &
AN AR EOLEN - FRWETHh D, ZORBEHIEE D D RNNRA o H
Z )72 E OERESINCHE AT AIZIEBRA R B 5720, A > ROFMBEAITFREG Tld e <N
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1 > FIEBGIEEFIC IR S (G HARIE - sl 2

T A T — b
H 35

1) kYR FEFE
UTFOT—% % FHWTHKk U A7 5871 %2 50 L 7=,

% 3.1.8 BKYRIHHICRAW T —#
7 — X i B RS Ja— )7 —H 5
. T—ANELNITR o T
‘ti‘ﬂ
PRI %. DEM 75 1ER
UN (3#BH & & LAst

Ab World PoP (2020) World PoP i3 1km #47-
GDP N GDP Reserve Bank of India

BMTPC (Building .. .
BETE UK R Materials and Technology 3rd edition of vulnerability

Promotion Council)

Atlas of India (2019)

R —. BiHBUT%E JICA

22D MPRER R ERAT

T 7 VT BARERIT
CIMA-UNEP (2015) . |fRBEEIZZNZE41 90m
GLOFRIS  (Aqueduct) | (CIA-UNEP), lkm

1R 7K AERE Xk (2019) . (GLOFRIS), 1km (JRC)

JRC by European Union
(GFM) (2018)

¥
*Z O LFMs % {#

H - it FURK 3 BF B S B8 S 3E AR D 1 U -

2) AWORR

WA & A A MRk

7 x=—A 1 : UNEP 3 X TV EU-JRC @ 100 R EHIRIR Kk 2 VT, #okiz L 51 GDP ~0
WAL LT, EHAFEIUTO®Y Th o,

oK BERE = BAKRMIO A0 X MHo— ANH7-0 GDP

FERIILLFO®EY THDHN, 2D

728, BT O W EAE A NGl S B FTHEME D B D

FHREITIE TITAR TS & BRI — A M7= 0 GDP 23D 5720
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1 > FIEBGIEEFIC IR S (G HARIE - sl 2

T A TR — A
FH 3

% 3.1.9 MBIOBAKY X754 (72—X1)

7 x—RX2: (1) BEE
(3) HARDIZIRDLENE &M% R

Damage Potential
) . State area el Pop in flood area Pop growth in area GDP in flood area SRl il
River Basin (EL<5m) (2020) (2010-2020) (2020) area
(2010-2020)
km2 km2 People rank % rank bil.USD rank % rank

West Bengal 88,752 50,284] 64,764,034 3 7.8% 17 95 i) 158.3% 27|
Uttar Pradesh 240928 110,963] 92,998,928 1 13.2%| 10) 79 ZI 178.5% 23
Punjab 50,362 48,841| 25,527,739 4 7.5% 18 52 al 140.0% 29
Gujarat 196,024 37444] 15777687 6 19.1%| 5 44 dl 228.9% 6
Bihar 94,163 53,896] 67970620 2 18.0% g 40 5| 178.9% 22|
Delhi 1,483 730] 7,061,334 10 18.8%| = 35 6 207.8% 12]
Andhra Pradesh 160,205 23,082] 13,366,226 7 0.6% 28 29 7| 188.3% 19
Haryana 44212 16,857] 8607394 9 12.9%| 11 28 & 197.8% 14
Assam 78438 35,047] 17,257,194 5 12.3%| 13 19 9 194.5% 16|
Kerala 38,863 7237] 6,106414 11 -3.2%| 30 18] 10 207.2% 13
Orissa 155,707 22,678] 11695621 8 6.2% 23 17| 1 196.7% 15
Maharashtra 307,713 12,828] 3,802,875 12 0.5% 29 10 12' 139.5% 30
Tamil Nadu 130,058 5,144 3469211 13 6.7% 21 10) 13' 190.1% 17
Karnataka 191,791 5300] 1,493,172 17 2.3% 26 4 14 266.8% 4
Telangana 112,077 7,639] 1,250,063 19 -5.8%| Ell 4 15 228.5% 7]

3 53483 2461] 1314268 18 18.7 / 3 16 226.2 8
C 114 103 {70,674 23 10.6! 15 3 i 88.2 20
Rajasthan 342,239 9,735] 2,055,119 14 25 3 18 173.5 25

Hl - e FURAK S BT SR E B4R D ISR - fERR A & SRS F A I Rk

FHEOMEE NS AT FHEOLENM, (2) MP R E « &GET O LM -
F U FEE. 12K T GDP @& 5 M 2SN & LT

B

SN

E LT
# 3.1.10 BEEMNOBE (7x2—X2)
Bk (2020 EED A
apm  |PGDP| VEER | ) EHEOESroH (O EE K| o pismon
(10 & |GDP Ikt - O NLEM ’ Sy Tk L AR
USD) | %%EI&
(SR % 95 18.8% |OFHZEICHETAERAR L  |O: MPIREICHE |OF RO BAD
(BEHFE¥E L LTWB /MRTHERZRL  [EORMEH D
MR 7Y 27 NE
i 2019-2021)
7w X T 19 15.6% |O:FEICHET IR L  |O: MP REICHE OO BAD
TTva (BEFEL LT, WB K [T21FHR2L  [SHEEORMEH D
v X —FEE TR 2
I 32 2013-2020)
NV —T7] 52 103% |OFHZECHETLERR L |O:MPIREICHE |OFHO B AD
THERBRL [ EORMEH D
TVxT— N 44 87% |O:FHEICEHTAERLL  |O: MPREICE (OO BAD
THEHRRL | KBEORMRS D
EoN—/L 40 79%  |O:WBIZ K 27238 |O: MP SREICE (Ol HARD
i (=)t [ TaEHRAR L |EORMES D
/K18 1H 2010-2018)
T — 29 6.9% |O:FHICEATHHEHRZL  |O:MPIREIZE |OFHllo B AD
(BEFEL LTWB/NA [T2EH2L | XEBORNS D
R 7 0P = 7 MR
fiti 2019-2021)
T RT 7| 29 57% |O:FEICHET D ER2L  |O: MPREICHE |OF O BAD
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T A T — b
1 FEBGRGIFIZ R S (5 HIRE - fEadah B3

Bk (2020 EED A

miow |10 > EER | Emmonphon | (UL ontos
(10 1& |GDP izxhd T BEONEM i G R Bl
usD) | H%dla %

7T (WEH%EE LTADB  |TAMHAL | LEORNADHS

(Water Sector Operations in
India: Review and Way
Forward, 2011))

NI 28 55% |OFEICHTE®RRL  |O: MPREICH |OHH#Lo B AD
TOERRL | SEORMEH D

Tt 19 38% |O:ADB X#Z (Assam O: MP SREIZE |O:F#i o B AR D
Integrated Flood and THEHMBR L [ SERORMEH D
Riverbank Erosion Risk

Management Investment
PrograMProject 2 (2019-
2021)) |Z & Y Brahmaputra
JII?> 90km X[ D BBk &

% FEii

A 18 3.6% |O:FELAEE D, dARE |O: MP KEIZE |OFR o B AD
(BERR & LpgREIN ) i [T 21E®RAR L |[ZEORMLEH D
S

gt s 2 i RIS BE B ST AR D BN AE - e
Q) Bkt

RAT) et & HR A TR D URAR AR RE L T 5,

1) s

HES R/ N— L7 EO BRI O T4 28Kk E2HIET 2 2 S 1XRETH D720, i
DOHISEBHEIN L% L 705, BAIRAN GDP @ 7 5 INCE En b KEH (AE 200 5 ALL
) BUTFEZRY . s ORISR O Al & 72 B,

> Iy (RN, ANA 1,460 J5AN)
T—=AZN=F (V% F7— N, A 6357 N)

= TN (BN TTFvall, ANA292 5 N)
Z7F0 (UyEN - TITF 2 AH 290 5 AN)

H—=A 4 —R_—F (v &N FFTF ., AA 236 HAN)
AV R= (T 7T7F a0, ANH217 FN)

SN F (EoN—IUN, A 205 5 A)

vV V V V V V

2) HBTIER
DUNARTF = T A FEOHHT T, FEH N2 DS K, #B TN O PRI,
R DB AR LD . KRB ARBUKEENEEL T D, Zhb0HERNEZMAGHE
TeHKRKIR B LI TH D,
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T A TR — A

A FIEEG G IZ R S (G IR - it 2 HIE
(B RELRZR
LR EICIT 2 DORE & TN O ~DOFPRIRBIRRES L TN D,
AR 1 — O TIFRAEBAEE DI L T 208, RAKERI AN S <
ZOREFETIE IS ORI & 72D,
DHRRG o FHEOT—Z - EREEH L, SEHORKEE XK EZBET D,
o IHAMIAE L0 /N STATECAIC D EIT S,
w2 JICA, WB, ADB %0DZL O RF—RNEETmY =7 bEFEHLTHDA,
Ihbo7ny=y MILT L SHAICHTE, @ - HEL TV LI T
fcﬁb\o
DHFRE o ERELTERNZEEST LI, FT—HOE bR DML EE - 1

BREE LW,

313 TIUTHRERSEIT (ADB) 1T X 5 2023~2027 FEA Vv R 3— FF—3 v TEREK - WETRE
EENZ IR VEFERIRE O

A 2 RX—= h—y THEIEICIX, BB A 72 579 ADB OISR T 7' 0 —F RN S
TWb, 2D 3 OOHIEDOIED 1 O3, TKEEEIZHRNZ U —2 kK] Thh ., HFFEn 56k
R 1 o0 TREEEhcms L, $EICHLS, i alRERBREEOML] Th D,

ADB 75EHH LT\ % AR Z R & LToARIRSEIZE S SKE D 2 7 BT 2 3RITLLT
DIEY Th D,

o PRERMIEZTER LI2KE Y 227 7 7 A F 0 X E Ok
o BWEOAEEZTDLTDO, PKBHHE K O P
o I DFEEE-OMUES 2 228 S, JREIRZ DS T 5 720 O R O

ARSI R BT 5 KB F 0@ 0 T B,

o RURZEENTHRA T TS
RAEEENZ IS T 5 723D DB 4 O [FE O K]

PN DAL BN TEYF Hii DAL & FE i

Tl B B O W X D DR 72 K

o HEKLEFH

T OB NEA AT LTS AT A ou ik

SRR T D720 a2y — ) Xl o, RBER DR

3.2 a7 R MRTHOREBE

321 v 7 U R MEHRE nkE X

AFRAIT B UK B I 1 D FME R EELHA i 7 ey =7 PO EZ BRIy E LTV
D720, Tr Y=y bOFEREBEMIIMN TIH R AT LT D, SRIOFHFHRIERE TIZLL TSR
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T A TR — A

1 FEBGRGIFIZ R S (5 HIRE - fEadah B3

rolz, BRIV AV EZEZB Lo 7Y A MIZRELEZD 2T, TOMNTARNE L Kk
AT DOEWETTZER 7 U R M E L TRET S H6HE Lz,

A R HR T )

o7 ) A MR E S

(UK Y EF A, NDMA 5 JC4R
i, JICA 5N %5)

=7 IS §ip e
EHAR - Hok Y 2772 E)

o F Y 2 MO

it

- TREH

K 321 vYZUXMEHRES 2 E X

322 HIBMAE L OFMBEEE OMESOEE

BEEMEETH D T4 v FESKICBET 2 RINE - fEadiid (DL, 2015 F5R4) | i “M
HNLOWKIEE L 2 RUEL U CREINEZRE L TR Y, [ RIEKY BB SR F IR D1
WAL - #eRRFHA (LT, 2022 F5R4A) | Tl AINOIRZKIKN GDP 2 JEIZ kGl & 38 E LT
5, TNHDOFREREBEZIZL DD, AFED BT ) BELE~LET L,

PR & A RIOPFHEDOEVILLTOM®Y Th 5, Liko L | #lidk oz 5 M
BEECHMH 70T 27 FOBKERANE L TWDHD, 7uYxy hOFERERNITMN T
R HH AR R E Lic, £z, ERIIBTHLHHYK TEE L 25 PRORBEETH O R L
wEJE L OOMEE LT,

£ 3.2.1 FREOMHER

2015 £ERE 2022 AT P
B K EFE weok, g #ok = ININRALY S
FLEl=RES! —
MR T M M M —HR T
B RAEA ) ML BALAP U 2 7 G e
N EAE — - ” -
Al ML — I HR RN S
HHL . 2015 A, 2022 FH 2 BRI VER

323 v 7Y RN/ EHORESE:

DU & 512, GDP #¢ERH Tl < AmiaesE (HHIFIHICE S < MrsiES) & NDMA O
BEIEERTH ., BSMOMBLRI (EBRI) S23h L., v 7 U 2 Ml 28 E L,

# 322 v YR M/ OREEYE

(M)

sE# 45 (1995

- YK 1100 AR (2019

2015 EFHEE 2022 FFRAS AR
Pop-d I M (DK EXRICETE | AH 100 5 ALLEO KA
7 L7 D B KERH)
BEAEYE | 1 dbKIC K B | 1L BN GDP (2019 4E) | 1. HkIC K B ER TR E

- dok ;100 FERESE (2010 4F)
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T A TR — A

A 2 NEBISEGEIZ B S (G FRIREE - sl & E3E
2015 A 2022 FFA A
~20144F) | ) - b7k : RCP4.5/SSP2 o U A2 BT 5
2. FEDOVHEME 100 e (2030 4=1H))
3. MP RE « KT DM | 2. NDMA EIEE &2 & T
P - Bk 3. JICA #E5EM
4. HARZBEOEEEAH | - JLEIN
i CJICANRA haravzr NeFEL
% 2~4 23S D REAM S TWA
DFETRL
RELE | - - 1. #moANE (2023 4F)
(#B i) 2. #WHoOWAKY 27 (2021 4F)
3. NDMA DI

i G

3.3 gy 7YX MIOERE

330 FHEl1: HoKIC X AERHHRE
@ T — & HELSEIZ OV T

KA DRIV T, HEAEPFEIFERT (WRD AT 27 —20O—2>Th D | AR
HEDIKY A7 FHMY —/LTd 5 Aqueduct (https://www.wri.org/aqueduct) %15 H L7z,

ZoF 2%, EHid, R, BUF, 3 GoEth) . i (=2 IR N T— L8 —
7. =a—I—7 Z A LRF) FOBBOEEEEANSI T 2 EBEOES NS D TH S, Aqueduct
DIHFB K ERIC BT 5 EEAYE, BUF, M OEA ThH % Aqueduct HA2MT->TH Y | WRI
DERBEEFIIAT o ENEE., To~—0 EXNEE. AV =2—F VEHEBREHB T TH 5,
e/ S— b F—i%, 77 N LRKZE, Deltares, = b L b h K52 BREEMFZEAT VM), [EFE IR
BORWIZERT (IFPRD) . PBL A7 > X BeEi)T. RepRisk FD(EHH T & 5 EEHEE TH 2,

Q) Aqueduct UK Y 27 <= > 7

Aqueduct DHFRPAK Y 27~ » 77 =213, B, itk N Z L1, BifEd X OERROH digkE .
GDP ~D# % #EANNOHEMEZRME L TV D, BEOHE ST U AL, 1960 405 1999 4
FETOKRILT—Z 2T 2 FEHERND 1000 FHERE TO 9 FHEPDOYAK LI I 2L — a3 L,
2010 450 GDP, A M, HHFIHT —% 2 H T, BKOPEEFM L T\ 5,

FERTHNT, 2 DOKMET T U A RCPAS (PHLZET T U A) BLURCPSS (ShiBT T
UF) AEHEL TS CMIPS (55 5 B8 AMAERKE a7 R) O 550 GCM (2R
ETTN) BHVTWD, F7o, KUERZEBFHMIC BT 2 BUH SRV ilEE 5 O SSP2 35 L U SSP3
EHOWTHESRELZ THIL TV D,

A > RO JIEAYE BLR) XK 33.1 DX ICHEE S, HAERED U 27 OE O
BFESITWD,
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ZrA T LA —
A > FEBTEEIZ LR S [T HRIEE - il & FH35

&% (1,000 412 0—1 [A])

-7 (1,000 412 1—2 [A])

- (1,000 4542 2—6 [A])

1 (1,000 412 6 [H72 6 100 4E12 1 [A])
FEFITE VY (100 4EI2 1 [EIEL 1)
TRl

: Aqueduct % B\ ZFHAAVERL
A EOFRFTIIRREMTSHY . WTNOEEOHIRICEIT 5, (EHAL, EEREOZEO®EE, I ON
HEE EOAFRICONT | JICA DRREZRTHOTIEH Y FHA,

X 3.3.1 A ¥ BT A)IdokeEE IR

o

& EE
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o > FIBSERBICIR 5 1 HIRIE - iR

T A TR — A
FH 3

Rajasthan

Daman and Dif®

<ok
Lakshadweep

# : Aqueduct % FEAZ A ERK

S
=
{
{
1§

Uttar Prade

gifra Pradesh

Andama nﬁd Nic

| & (1,000,000 4E{Z 0—9 [A])

| K- (1,000,000 4E1Z 9 [E]22 5 100,000 42 7 [A])
| i (100,000 4E(2 7 [H12> 5 10,000 £E(2 3 [H])
B = (10,000 412 3 [\]7> 5 1,000 4 2 [A])

FEFIZEY (1,000 4212 2 [B]LL 1)

T2l

CARHN EORTLIIHRERTH Y | WTNOEKOHIRIC KT 5, BRI, ERREOF OBE, N

HH EDOAFRICHOWT S, JICA DRMEZTRTHDOTIEH Y 5 A,
X 332 Ay RZBITZ2EHICLAH%kE

()  FEREHOPE

1) ETHHRER

Aqueduct DFHEIZL D & HHTBK O EFHDNENL I TR R RFIK S TIRTE N 720 2
EVER SN, Thbb, INOBKEEFHONEIX, BROBBIKLTIZET-ETHD &

ftam T HAL TV D,

#® 331 MHETHEERT VX7
" AT ERA DINEAL

SRS | 10 AR | 25 FERESE | 50 ARAEER | 100 EREER

TR TTT o 1 1 1 1 1
[CRa % 2 2 2 2 2
EoN— L 3 3 3 3 3
7Y% 77—k 4 4 4 4 4
TR TTIT AT TN 5 5 6 6 6
T2 bT 6 6 5 5 5
U Y 7 7 7 7 7
77 8 8 8 10 11
2 F Ry 9 10 10 9 8
7 WA 10 9 9 8 9
~T A TTTa 11 11 11 11 10
7 ) — 12 13 14 14 14
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T A TR — A

o > FEBE S EFITR S (TR - il 3=
" AT E B DNERL
SRR | 10 AFRER | 25 ARREE | S0 EHER | 100 AR
TG AR 13 12 12 12 12
Cx—H R 14 15 15 15 15
F X T 4 —AH )V 15 14 13 13 13
Ry —T 16 16 16 16 16
TV —HH 17 17 17 17 17
Vx L h— e I 18 18 18 18 18
N ) 19 19 19 19 19
t~v—F )L FTFa 20 20 20 21 21
TR T—F R 21 21 21 20 20
RoF 4ozl 22 22 22 22 22
TIF—F %)L FTFa 23 23 23 23 23
FTHITUR 24 25 25 25 25
~=7—) 25 24 24 24 24
HRT LT« N 26 26 26 26 26
TyF A 27 27 27 28 29
NS 28 28 28 27 28
B2 T 40 29 29 29 30 30
HidiL: Aqueduct % F (2GS ERK
EHHEE
3R
55 105 255 505 1004

0

) o o o o )

4 -

26 e
= ®

8 L

10 ———

12

— 7 B

EoN—Ib

—— T T

—— )

—— I )L -

Hil . Aqueduct % FEIZFHA A ERK
333 MERFERHFHHEEERT VX7

2) R/KIEA GDP

Aqueduct DFFEIZ L 5 & 12K GDP DIEAIZEI LT, %6 & RIS R 722 5 Bl RE T
H o THNEMIC K E 2 ZEN 72N 2 & R S T2, T 72 BN Dk k4 5 H X N > GDP DJIE
MlE, BRI LS PIRIE—ETHD LNz D,

MBRAEBAN GDP 7% 7

# 332

1= /KIEN GDP DJIENL

SRR | 10 ARfESR | 25 AREREE | 50 AERESR | 100 AR
E— L 1 1 1 2 2
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77 A T L=k

o > FEBT IR S [ R - B & H 35
" 1= /KIEPN GDP DIJIENL
SARRER | 10 FERESE | 25 AFEfERE | SO ARRERE | 100 AR
T B TTT Y a 2 2 2 1 1
[CRa % 3 3 3 3 3
T2 hT 4 5 5 5 5
TURT TITTa T TN 5 4 4 4 4
AV v 6 8 8 8 8
7 A 7 7 7 7 7
7% 7— b 8 6 6 6 6
Z3INF Ry 9 9 9 9 9
TSN AR 10 10 10 10 10
7 U — 11 11 11 11 11
i 12 13 13 13 13
CTAY T TTVa 13 12 12 12 12
HF—HE T 14 14 16 16 16
N Yo 15 16 15 15 15
RV —T 16 15 14 14 14
D h— e I —)L 17 17 17 18 18
Jx—NH R 18 18 19 19 19
FXY T A —AH) 19 19 18 17 17
tv—F ¥ FITFa 20 20 20 20 20
TR T—F R 21 21 21 21 21
~=7—)L 22 22 22 22 22
TINF—F ¥ )b TT7F 2 23 23 23 23 23
U7 24 24 24 24 24
D 25 25 25 25 25
FH7 R 26 26 26 26 26
2V T A 27 27 27 28 29
AHTY 28 28 29 29 28
AT 4=l 29 29 30 27 27
B RTEF e AR 30 30 28 30 30
HidlL : Aqueduct % FIZ A ERK
=7KELNGDP
REFE A
54 105 254 504 1004
0
: . ——————
2 o
a
. /
E 6 - - T
= }é ° . °
8 > = - =
L _ > > i .
10 L & & . _
12
—— L -y X T T2
wRY HIL v /NTIa kT
= R T T T AT IS = Y
- Y L - T —
- I - FE —— T A

HiL : Aqueduct % FEIZ A MERK
& 3.3.4

HeRERKIBEN GDP 7 %7

3-15

AART 5 - N F ez =700 a2k



T A TR — p
A 2 NEBIEGEIZ R S (G HRIEE - i & FH35

332 Ffiz: NDMA OEELEETH S TeM
EZEBSET (NDMA) 134 > ROKEEHSBHRT 2 FEARMETH D, RFEEOHNZ
DAYEHZ I 5 PHERRSC JICA B 7y =7 N THH Z L 2 %E L. NDMA HME
TN L TCWAENTT 2 G Te N 2 AGHE CHLE 32 58L& LT, NDMA OELHE T 25T
MET 7Y A NN ENERT T2,

BISRMBERAED oD HRIR - WM K

. Crore

* To address the issue of Urban Floods, it BEHADEKEFAETEDTY LT
is required to develop an approach =

which brings together urban planning, 5 FRE| 4% 2R
ecological conservation and disaster (2021-26)
management together.

* In view of the regular incidence of Mumbai 100 500
flooding and heavy losses, XVth finance Chennai 100 500
commission recommend that a Kolkata 100 500
targeted aII(.acat.ion be m{:lc.je to addrfass Belfak, 50 250
urban flooding in seven cities (excluding
Delhi), which have a metropolitan area Hyderabad 50 250
with a population exceeding five million. Ahmedabad 50 250

s EMMEEEFETH LT U —ITMBAE N Pune 50 250
Bk, Al % A2 S Total 500 2500

Chennai Bengalu Hyderab Ahmeda
ru ad bad

il F R EKREEIC T A 2E Y I 7 —ICBIT A NDMA O F L5 — 5 (202249 H 13 ABEE)

X 3.3.5 #FHEAXEICI T D NDMA OESEEH

333 P 3:  JICA OEEM

AV RBUFIZ, 727 8« A —A NEBUORZIE U C, BRI & oBOs, &9, b, ARIBfR%E
BLRIRWERTODRN ) 258t 2 L 2B L TW5D, LRIz o XA & U THIfT
SINTEY, 427 TEMOSHBEDED LTS, 2017 FIITHARBERFET V7 K« A —
AR T =T LEBR L, ZOHIBEORERIZHAITERFICE > TEERT —~v Lo TN 5,
Z D7D, JICAIZALHERD T v LN A Al & L CHEHR L T,
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RIS FRZK PR BERR DREF 2 B 2 12356 OB KR E) BH Y, —MREINHKILE O 5 3k o
BUBL2N KRB & 720 | POAKIEIE (BB 2 R B9 N S W — T THEE AN & < . B OFE BRIV
DRFICG 2 DB (WE) bIEKT 2S5, FhBigE LT, RIS D OILHES,
RSSO HAKEN D D, £z, BAKDOFRIL, 1) Mgk 28 2 2RI X D H0KEENRE, i)
ORI N DOARAL 5 i) TRPRCETEEEIEY OHEREIC L 25 TS (RE G eHERra o) 23z
Fonb, v U A MEH ISR EERE 3 ST D,

BT S OFRMAESE#R, EM-DAT (EF —Z X—2) Web F &L &0, AFAHEREHR)
O HT L7c A0 OUoKEIPE, ok ISR, BoKIRK, Ml ENREZ £ L7, o, Yok
EE & OMEIE R, BAKEEHR, THRIASOERERZMHBER 4 I12F DT,
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[7—*F N "—F]
HH Pz
R R 17 - FEMBEKE : 721.7 mm

- HHBEARREZZ 7
Based on weather reports collected during 2012-2021.

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
28 28
25 26 26 25
22
19
17
15
12 13
0.8 6.4 8T 147 104 238.7 189.8 136.3 183 7.8 4

(M8 : Time and Date
https://www.timeanddate.com/weather/india/ahmadabad/climate)

R

(Source: Project Proposal for Urban Flood Risk Management Programme Under

National Disaster Management Authority (NDMA) (2023))

J2: 7K Hiulgk - 202247 H . WZAKRBEAKRERX DA LD . BEEIZ4TIX, 15970 Frddiz K,

- WK DRAKEFTII T REIILN > TEY | FERE 50~125mmD IG5 D
RAKEFTERD X 9 2ot S,

4-7 HARTLEH « Tz =70 a2 05



T A TN —

1 > FEBGIEPEFIC R S I HURIE - s i 2 FH4E

59U TO 25 MW RAREALL |
FLOCO NOTSPOT NAP
AHMEDABAD GUJARAT)

Legend
£ %0 1hee Rainfak Flaad Depth

L BB B

(Hdh . AMC)
- POKgEE R O K EIFE- Fi R K DA 233,388 ha

2000-2022 “E DK A
¥ (g . EMDAT)

3\ (2005 4, 2006 4, 2017 47, 2022 47)

RAKDJRE

1) S KIEE -
T — AL N— R AR 5 L~ T o JINEBEIC) e E2 (7
F—HF—7nr MNEFFEE) NMTbh b7, AKIEED Y 27 1%
INEW, = RO TFRENIAR L TR Y, BUEN) I SEF¥E 4
HTNBEZATH S,
2) PRI :
< TNHLDEOPEKEOREN IR LTEBY  (BEfFHE% O MR E =2
fE) | E UK B BE N TR KHEBE L TV R,
AR IRIRE U7 <ld, BEAHERR 2330 S 41TV R0,
7V — 27 O IENE

KT & 2 R R R
K

- 20054F : 34{84,70007 RV (72 % 7 — MIOKREE, H#t : EM-DAT)

A TR K E R

- MPIZ#a%H Rs. 8271 CrofiERI R L OFEREEM IR A RE L TV 5,
- WMOMEIERSEDO—E 2 VKt L INDMAY 22 = 7 h ODPRAIER
INTEBY, BE Rs.275CrTH 5,
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o 2 NEBTSEGEFIZ (R S G FRIEE - il & ErES
[x—F 1]
HH NZ
R [ 175 - AR ¢ 1,205.7 mm
- AR ET 7 7
40C/104F Climate chart - Surat 480mm/18.9in
35C/95F 420mm/16.6in
30C/86F 360mm/14.2in
25CITTF + 300mm/11.9in
20C/68F - 240mm/9.5in
15C/59F 180mm/7.1in
10C/50F 120mm/4.8in
5C/41F o 60mm/2.4in
0C/32F T T T T Omm/0in
Jan Mar May Jul Sep Nov
Feb Apr Jun Aug Oct Dec
Il Prec =e= Min =—a= Max ® climatestotravel.com

H{#f : Climate to Travel, World Climate Guide
https://www.climatestotravel.com/climate/india/surat

Y < YRS 3
FR#E : Variav Creek{ Chhaprabhatha

Godadara
Creek

Creek

MINDHOLA'RIVER,

% ST
ARABIAN SEA A I g

(Hii : SMC)

R 7K Hittel - 20064, v T a b THITREED e IS & 0 RA ek AE L (F
Moz V7)) , LROD A X LOKMPBBHIL, KREOHIGEAMKSE S 5
RITCEIIEERY | R ROEEKICE Y . A= Ml s v)lE
i N7 U — 27 O i BV TR L7z,
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T A TN —
4=

SURAT CITY DEVELOPMENT PLAN
(2008-2012)

LEGEND

/“‘)M I") ik, N | . Q

—\ S~ a7 e S Teeser Kanaoe s A SE v

FIGURE 13 SuraT FLoOD 2006

(H#h - SMC)
- POKHEE R OR K FE- F2EIC K DA 212ha

2000-2022 4E DK
AR (H
EMDAT)

4 18] (2005 4£, 2015 4E, 2016 4£, 2017 4F)

RIK DR

1) #AKIEHE -

20064 IZ SRR Z E EFRD 7 B A X L OBRZHER NS Ei & B v i
M TIEARIAE, 7277 L, HRFERICBWCHEREEHAITO & e blc, T
Bl AT AW I, BEITRUSEEES LTV A,

[ M fi]

—

27U — 27 OYKEEN AR TORAKIZAELT TEY | NES RIS T, 7V —
7 DILIRROR > T DR IEFIZ KX D PKEE A LA NERED TS

KT X D IR

- 20064F : 484,000 5 F/L (Rs.21,000Cr : 7' % 7 — MNBEUFIC X 58 EHE
iE)

- 201545 7fE4,60005 KV (7Y% T — M E~ T oo b TINOREE, Hil:
EM-DAT)

- 20064 F-OPAKD F 72 R RNITZ E)I EWED D J1 A 5 IO Hie 3 i ks & B2
STelzdTH Y | WHERITO T LY | Tapi Riverfront Development Project
(7 =— X)) NFEEENTND,

> 7 x— AL EREROESEDEM, M L BIAR S 2R33kmD
TEHIZH) Rs. 2982 Cr,
> TZx—RI mans—r Ly Vx—va =7 didg ANERE,
Z DA DA IEHE R,
- V= EAT Y 2 MIBAETERT,
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1 > FEBGIEPEFIC R S I HURIE - s i 2 FH 45

[&v31]
HH NZ
R R 1 - FEMIFKE  2,282.0 mm
- AR ES 77
Based on weather reports collected during 1992-2021
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
5 2 \ 32 :
27
n % 25 25 25 o
21 2
- e 19
08 03 21 47 265 4722 8394  A7T17 3552 937 12.9 25
(Hi 84 : Time and Date
https://www.timeanddate.com/weather/india/mumbai/climate)
~ S My
EPIE
MEA
POSAR RIVER
OUTFALL
DISCHARGING
THROUGH
MANGR OVES
MITHI RIVER OUTFALL AT
MAHIM CAUSWAY DISCHARG ING
THROUGH MANGROVES
THROUGH MUDFLATS AND
MANGROVES IN BPT AREA
NOT 10 SCALE '
= vnGAOwES FACT FNOING COMMITTEE
0 MUORATS ON MUMBAI FLOOOS
FOREST MANG ROVES / MUDE LATS / MARSHY
ol LANDS AROUND MUVBA (2003)
PONT DRAWNG NUMBER : 3
(Hi# : Presentation on Measures taken by BMC to abate flooding in Mumbai, for meeting
with JICA Survey Team on 21/11/2023 (BMC))
T 7K M - 20055 DKL, REBH LA DR Z GTe~ T 2 FTINDZE <

4-11 AT « NFfCzre =700 a2 0k



o 2 FIBBSSERBFITHR S DR - a8

T A FLR— p
S

ORI L KIE L. 1,094 ANFET Lz, HKiZ, 20054£7H26 H I
KER T A BE 5 72 24FF I R E944mm & W 9 S F8F HICE WV EIZ L - THl
S &, BH E CHR AN RERITR O 2, PR8N S 48 £ T
12BFM O & 1X644mm (253514 > F) ThoT=,

- 20055E DU N EEREOUK TH 725 DD 200450 520074 D30

THRAAMK AT LHIER 7B - BEEDNIEAE L TV D, 201 1450 520204
DFFRIZL D L. AU, TIHFASEIOSERICAEDN TN D, FRIZ,
201 7AELIBESERI OBEFE AN L TV 5, RIS W TR, AR DR K
DAL i ORFfE] & 72 D & ERF NI V 127K 9%, Worli, Dadar, Kurla,
AndheriZz EDVEEL, HREBICRHIFNC I AT DM H D,

2124000.000

Legend

Seven_Island
Il BOMBAY
I COLABA
[ MAHIM
[ MATUNGA
[ MAZAGAON
[ OLD WOMENS ISLAND
[ WORLI
EH

® Mumbai Major flood spot

® Mumbai landslide spot.
B Mumbai water boddiesi

Mumbai City Boundary

OpenTopoMap

2112000.000
~ 2112000.000

2100000.000
VA
2100000.000

264000.000 276000.000 288000.000

(H{# : Major flood spots and landslide locations in Mumbai')

2000-2022 4F DR K3
A S (H
EMDAT)

718 (2001 4, 2005 4, 2006 4=, 2007 4=x2 [A], 2017 &=, 2019 4)

1 ResearchGate: https://www.researchgate.net/figure/Major-flood-spots-and-landslide-locations-in-Mumbai_figl4 338391464
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1 > FIEBSSEABFICLR S WA - iasies G
BRI D SKILE:

T NEEFENETH CRET) KO T I N— SO FRESI D
HHRIEE DT, RAKD Y A7 T L TR0,
2) PAKILHE
AP IER (R~ KB, PRk 8— K« HEAKE 1X55mm, FED
A R 2 PSS S A, R RN I S LTV A A3, FHEILL B DR
FIAFEA L TRANDEEL TWDRILTH 5,
3) A
INFEEIALE L CWA 0 A 7 a A XD E&ED ) A7 BMEIRE L
Thod,

KT X 2 R R R
ES

- 20054 : 69,0005 K/ (H# : THE CONVERSATION?) . 49{%9,0005 K
N (T T—=M, T4 e TTTFaM, T TN, T
T AV YN, =M, ev—F v TITTaMN, Uy
Lo =M OAEER, Hi : EM-DAT)

- 20174F : 35,8005 KV (=T =2 b TN OREE, il : EM-DAT)

I TR K SR

- WU TEOMKITREM R E O RUKPEKIERC R v b U — 2 2t R
T2 DTVl FREMENTND,

- BUEDOWAKPEAKRR v b U —27 ORENIES5mm, I, KUBEZEB DO FEIZ L 5
oKDY A7 ZEHT 2123 S RDRPLETH D,

2 THE CONVERSATION: https://theconversation.com/mumbai-floods-what-happens-when-cities-sacrifice-ecology-for-development-83328
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o ARSI R S 15 HIIE - S #45
[7*]
HH NE

- MK E : 742.0 mm
- HHBEA®ES 77
Based on weather reports collected during 2012-2021.

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
23 23
22 22
20 2 20
16 16

14 13

12 "

3.7 0.1 3.9 41 16.6 1421 182.6 125.3 130.2 134 17 3

(H 8t : Time and Date
https://www.timeanddate.com/weather/india/pune/climate)

apllES A
127K Hi g

- IR EICR KR EEZZ T TE Y . 202140 H20224E 12T CTHEE
BRI A L, DLTFICRT & 9 1020224F 1213 7 R ik 0 143 77 i A ik k.
ICREEDIL -, T ORKEHCII2EER TI0SmmO B E TH - 77,

s in Pune City

Mula River

(Hidh . PMC)
2000-2022 £EDIE/K | 71E (2006 4E. 2007 £, 2016 4E, 2019 4Ex2 [A], 2020 ££, 2021 4F)
HAE K
(Hi# : EMDAT)
=KDJRIA DA KL

LIMNLERDNE 2 T AT H DS DORBERICE Y . LT NOKMR EFH
LM, AR NHDLZHMIE OO LT« L Z)IDHIKIC K DKL
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Z A T LA —
7 > FIERSSERBHIZIR S (AL - s AL

DY AT %m0,
2) PKICE
FERRIFIC AT « A& OSPROUE FHE 1A &0 B e K O KRB 45 12
FORKIEENRECTWD, 7 U —2 HEKI A= « JEKE R LD
EEHE STV 5D,
HeAKIC X AEER | - 2020 4 : 2,400 /5 R v Ll k£ (Rs.200 Cr. ( Hi #& : Hindustan times
4 https://www.hindustantimes.com/) ) 3 &Y 9{E2,70007 R/ (=T o F T
DOFEE, (H8 : EM-DAT))
TR K = o o - NDMA~Z' 1 Y= 27 h®DPR VKGR S, Bk R 2Bl T 7E,
NDMA TR T TR COXIER THEE D AA—TE RN =H, BIMTHE ( (Rs.
191.5Cr) ) BWAEE,
BEEDE TR~ 2 % —7F 1%, H BT OCPEHEEO~ = = 7 /L D # 1 44k
AL CELT, ABEHTE

4-15 AT « NFfCzre " =7)0 ) a2k



T A TN —
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(A 75 75— ]
S P
Pk I 175 - EMREAKE : 783.9 mm
- HHBEA®EZ 77
Based on weather reports collected during 2012-2021
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
5= 27
24 o
- 23 23 2 -
18 18
16 16
55 33 10 39.2 33 19 1496 129.8 167.9 112.4 7.9 6.3
Hi# : Time and Date
https://www.timeanddate.com/weather/india/hyderabad/climate
27K Hi sk - 20204E10H 1CNA T T 83— R CT—HOUKIZ L DRAKDFEA L, KB 2298

EEANMOBENRAE LT, ROLWEELZZT-HRICIE, NF7—1, LB.
FH =, N—=T 4 X e NN e FH— R EDIRTEO—E, T o
ANEEH, A ANVHERM, A~ FH L, FE—AVERM, 77T
X<, FrTNH— NEREGEND, #EFITRs. 900 Cr. L HEE ST,

- 20204F10H18H ., 2EHDH A 7 v ik S B2 AMELE LT, 2EHD
UK T3 7000 DL B EZ 52 1T 72, A T T 8— R TIEE R R 6l
M C300mmZ B % 7= CEREHIMBK E827.2mm) . 8OALL Bz L L,
FIATTHEE ANBERE A e < SAL. BRINRRITRIR2 T b DBEFEM D =,

- 20204EFE RN DR KM IZ T O@E Y Th 5,

| INUNDATED AREAS IN GHMC - FLOODS OCTOBER 2020 L‘?J

2000-2022 FEDIF K

10 [A] (2000 4, 2005 4=, 2006 4, 2008 4, 2014 4=, 2016 4, 2019 4, 2020

T A 2021 4Ex2 [H])
(H 8t : EMDAT)
12K DK 1) AAKIEHE -

4-16
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T r A TR — A

7 > FIERSSERBHIZIR S (AL - s AL

T OFLE 2D LN a7 TR A H U | 72 BicidA A
<~ Y=~y b B H—LD2ODUKTHEERE R A 5
D0 AKILED Y A 7 K,

2) PAKICE -
PR DO FRENIAR T TH Y . MO O A+ Th D Z L
5. PKIEEREALTWD,

HEKIZ & % R Y
Hk

- 20204F : 1183,5005 R/ (Rp.900Cr) & 45(82,30007 v (F7F A FM. 7
YR TIT Al =2 BN AV v N OFREE, T EM-DAT)

I TR K R R

- MPIZh» C, EICHOMERGO-S D7y =7 hTH 5, Strategic Nala
Development Program 35 & & LTV 5,
> Tx—RINEMSN, TEOIFIEN%NET, 7uy=r MEMIX
#IRs. 1,000 Cr,
> Rs.2000CrLh .7 2 —XN7 0y =7 b FEMTHILERD D,
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T A TN —

45
(<]
HH [k
e 17 2t - AEMIREKE: 0 942.5 mm
- AMIBEAKESZ 7
Based on weather reports collected during 2012-2021.
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
34
: 25 7 % 2 25 E
L 22 22
17
15
13
1
9
76 8.7 8.1 9.3 571 132.2 2676 187.7 2117 482 43
Hi# : Time and Date
https://www.timeanddate.com/weather/india/patna/climate
127K Hidgk - NP IEBOKOERIXEICEE S T 5 FHE KBTI > 2RV TH

D BKIZH L CIRRICHESS TH D, 7> 7 IR IO RN R &
BUKEEEZ LD L TWD, T 7 VIR, BoKEHIET 2729
D—EDEI PR STV D, M2, BARPEEZZ T 72—l
oL TnD,

Map of Flood Water over the Affected State of Bihar, India

Flood Detection with MODIS Terra & Aqua Imagery Recorded on 22 August 2007

Flood Event 24 pugust 2007
July-August "
2007 Version 1.0

o | =

pewT—
®.... cow

(;':Hﬁﬂi P Cm(/\ ]\ﬂ‘v;/;:'wl
j=g

\fé‘ River
“ Area liable to Floods
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ZrA TR — p
A FIEBGR IR S G RARE - sl 2 B4

(Hi# : BMTPC Vulnerability Atlas of India?)
- POKBEEHR O ROK - 2 K DA 170,333ha

2000-2022 4E D 11 [3] (2001 4E, 2002 4E, 2007 4F, 2008 4E. 2011 4E, 2012 4F, 2016 4Ex2
IRARFE AL [, 2017 4F, 2019 4E, 2021 4E)
(Hi# : EMDAT)
ZAKRDREA 1) AoKICE
PARHE A > 2 AU DSEEE LT3, SEBAEE i 12 DRES 137 o ¥ A1 DR
PEREA L TR WORES,

2) WKL
HEKBESS, 7 U — 2 Yok S— |k« PEKEZDRE SRR DN KL X
AELTWD CHEDT-DDO PRI Y HFH)
HEAKIZ L BRRIFIHE | - 20164 : 482,600 KL (EN—J U, T v X)L« 755 2 N OKEE,
4 Hidit : EM-DAT)
EANTENIE SN - Rs. 982 Cro#EHiHKGE T 1Y =7 b &2 E— M PR CTHE, Ehifith
IZBUIDCO,

3 BMTPC Vulnerability Atlas of India : https://www.bmtpc.org/DataFiles/CMS/file/VAI2019/flood.html
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A FERTIEEFIC R S IGTRIEE - fEisan e 4
(V-]
A P
Pk I 175 - ERIFEKE : 937.7 mm
- HEgEKRES 7~
Based on weather reports collected during 2012-2021
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
28 27 27 -~
25 25
21 20
16
13
1
8 8
468 373 76 51.7 58 63.8 224 255.4 996 158 1.8 7.5

Hi# : Time and Date
https://www.timeanddate.com/weather/india/new-delhi/climate

=K HiLds

NORTH WEST

SO

~ P

’é“ River
“ Area liable to Floods

|
(H{#E : BMTPC Vulnerability Atlas of India)

- POKBE EHUE DR K - 7RI K DA 5,848ha
2000-2022 4E DI 7KFE | 6 [H (2001 4F, 2009 4F. 2010 4E, 2014 4F, 2019 4E. 2021 4F)
A3

(H# : EMDAT)
=K DA 1) #AKIEHE -
TOHLE 2D Y 5T =) OEEOEMMIX TlX, ExEtr A—C
£E O BERTHKICERN A L TWD, 202347 IC1%, B A—r D
(2 &V 153mm, HORERARA L, ¥ oI CRRBok 23 584,
U —THEMMXSCEE X EZ GO TRAKL, 272< L 116,000 B2 5
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7 > FIERSSERBHIZIR S (AL - s AL

ERREHE 2 B¢ 2 HEEN A Uz, (il : FloodList?)

2) PIKICE :
- N OER T HE KSR 13 50mm, B ORERIC 4 2 gk & L CEHm ST
D, TN EORNIZ XV HEICEAKL TS, (L : India Today?)
HEAKIZ X BB | - 20214 1 15(81,200 05 Kv (X Z ZI, vt —2 I, 27, v T

4 KM, 7% T =", TV RAZ M, TV— AU Y—FM, v
B FIF N, T H Ly RINOKREE, 8 . EM-DAT)
AT K e R - BEEOE K~ A X —7F 0%, S0mm, W BRI % U sk 23 5l &

NTEY, ZNU EOBFERBEAEL TWDHTED, RAKPFEELTHD (H
# : India Today?

- 20184 R |2 E S 417-, Draft Drainage Master Plan for NCT of Delhi73 5 &
AU, Irrigation and Flood Control Department, Gov. of NCT of Delhi®> %A K {Z
NS TS, 72720 “Draft” ONLESIT THY | FrEDFHES A

4 FloodList: https:/floodlist.com/asia/india-floods-delhi-july-2023

5 India Today: https://www.indiatoday.in/cities/delhi/story/delhi-waterlogging-flooding-monsoon-rains-2560487-

2024-07-01
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o 2 NEBTSEGEFIZ (R S G FRIEE - il & H4E
(A SERVE |
HH Pz
R R 1 - FMEBEKE : 1,394.3 mm

- QK& Z 7

Based on weather reports collected during 2012-2021

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
25 % % 25 % 25
23 23
18 19
16 16
8.2 144 544 36.7 96.4 155.8 2982 2724 2532 162.4 25 13.2

{H{# : Time and Date
https://www.timeanddate.com/weather/india/bhubaneshwar/climate

=K HiLds

- BAIIENE16 SRRV (MFIE., Jayadev Vihar, ISKCONFFR) DOEF4XE &
URRS = U 7 TIAE,

LR e

Town/City

/é‘ River
“ Area liable to Floods

D Probable Maximum Surge Height (m)

(Hi#t : BMTPC Vulnerability Atlas of India)
- YKk E sk DR K EFE- RIS X HFRA:73,503ha
- 20244 F7THICIE, B A=V OEBIZ LY 195mm, HOBERNH 0 |
Bhubaneswar i N O E ORI TRAKDFAE Lz,

2000-2022 4D
IRAKFEAEM S
(H#t : EMDAT)

5[a (2001 £, 2007 4Ex2 [@l, 2011 4F, 2014 47)

RAKDJRE

DA IKILE -
BAKDFAE Lo WIS X ERE N DICH D728, IR TR I 720,
2) PNZKILHE
R HEAK iR DRE TR R OHERFE B R . HE KA O ARYE L, R+
Sy 7R THBEKEE 72 SN L NKILE R E T TV b,

(Hi 8 : Indian Express®)

KT & % R R R
K

- 20114F 1 12181,00007 Rv (AU o MokeEa, Hik . EM-DAT)

¢ Indian Express:https://www.newindianexpress.com/cities/bhubaneswar/202 1/Jun/23/heavy-rain-triggers-urban-

deluge-in-bhubaneswar-exposes-citys-shoddy-monsoon-preparedness-2320327 . html
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o 2 FIGSSSERIFITER S AL - AR

Z A F L R— p
4=

- BMCIZ707°FT A L DR /Kasa i pT 2 FE L, hREIA R Z2# T 57

A TR K iR
ETHDH IR TOMPEDPREZERLTWS) |
[Z7oTF 1]
HHE [ EA
I {917 it - AERIFEKE : 1,458.4 mm
- ARk ET 77
Based on weather reports collected during 2012-2021
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
25 % % 25
22 22
20
16 7
13 19
1
8.9 6.7 376 1671 260.5 2822 220.6 176.8 207.5 814 45 48
H B : Time and Date
https://www.timeanddate.com/weather/india/guwahati/climate
2K Hitsg - TUNT LIIEEWBOKOEL 238 5, 19544F DOPIKIT1,000 AL _EDFEE

NHAEEDOL D TH o7, 20128F0OFWIC L A UK TR, HRAgEN
A LUT-, 100ANLL EDSFET L. 5005 AT < 235t L 7-,

Very High
High
Moderate
Low
Very Low

W Normal river / Water bodies

(B ISRO DA & RHIFET T v h 74— A oKD
https://bhuvan-app1.nrsc.gov.in/disaster/disaster.php?id=flood_hz)

- POKBEEHUR OR K EFE- 212 XK DA 22,564ha
- 20234E3H121%167.8mm, QHM) OBEWIC XY . HNEFT CRAKNRAE

L7z

A
(EMDAT)

2000-2022 4D RK

7 [E (2002 &, 2004 4E, 2012 £, 2013 4, 2014 4£, 2015 4, 2019 )

RIK DA

1) FAKIEE -
HOF L ZRIND 7 T~ 7 b T JINE 0D TRIABK 2 E © T8,

BRI OBEIC L0 FoHEEIXED LTS
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1 > FEBGIEPEFIC R S I HURIE - s i 2

T A TN —
EEES

2) PIKILTE

7= NI ) @YK TR TR BT TH O . HEKE -
PEKE OB AR THY, WAKILENECDFFE o> TWn 5D,

HARIZ X DRI | -
xK

EM-DATIZ E BRI ZRZEERIT 72V, TV BN O KER 4 THEZIT K D T
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Sealing Device

Waterlevel

| Discharge Sarting Lavel || ||
Changeover air
suction pipe

Air Locking Level

] Discharge Status
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| Operation Mode
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Autometic flow control
depending on water level
by Air-water mixing
| discharge operation. Ezsy and

\ proper
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No starting and stoppi
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Waterless
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Average intensity in mm/hr
Return period | Duration hours
1 2 4 8 12
1in 10 Yrs. 109.0| 89.0| 615|355 28.0
1in5 Yrs. 914 70.3| 51.0(276| 24.0
1in 2 Yrs. 740 53.3| 38.0|225| 19.4
1in1Yrs. 58.0| 40.6| 30.4| 18.1 16.5
2in1Yrs 48.0 33.0| 23.2|146| 12.0
10in 1 Yrs 25.0[ 17.0 12.0| 7.6 5.9
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Priority Works under BRIMSTOWAD Project

BRIMSTOWAD-II TI:ZEINTWAHY T 7 a7 M, DLTo@E»
REM STV D,

City W.S. E.S. Total
No. of the works 20 17 20 57
No. of Completed works 19 10 14 43
No. of the works in progress 1 6 5 12
Tenders allotted, preliminary work is in progress 0 1 0 1
Tenders invited 0 0 l 1
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Name of SWPS Year of Commissioning Capacity (CuM/Sec) Total No. of Pumps
Haji Al 2011 36 6
Irla 2011 48 8
Lovegrove 2015 60 10
Cleveland 2015 42
Britannia 2016 36
Gazdar Bandh 2019 36
Mogra In Progress 42
Phase | — 60 10
Mahul Tendering in Progress
SR Phase Il - 60 10
~ o °LE
o =R U7
Sr. No. Location Total No of Pumps Remarks
q Gandhi Market 14 Work Completed
2 Hindmata 15 Work Completed
3 Chunabhatti 6 Work Completed
4 Mahalaxmi 8 Work Completed
5 Yellow Gate P D Mello 3 Work in Progress
6 Bharni Naka Wadala Fire Brigade 4 Work completed
7 90 Feet Jn Sant Rohidas 3 Work will be started before Monsoon
2024
8 T junction Dharavi (with Gate Pump 5 Work will be completed before
Techanology) Monsoon 2024
9 Vidhyalankar college road 3 Work completed
Total 58
L 577 . .
o M TP © Hindamata: 36,000m?, Milan: 30,000m?
e Hindmata FH%&H : 28,700 m?
. . N sy N \
o Mithi JIJG 3k RF
Priority Work Type Key Elements Cont'ract Status
Period
Package 1 Sewage treatment |8MLD STP at WSP Compound
(FIFI)tzrpada tOC:NS Sewer line Construction of interceptors & Laying of 1.65 kms sewer line 24M (M) | Work Completed.
ompo}m ! Service Road Construction of 1.50 kms service road
Powai)
Package 2 Sewer line Construction of 102 nos. of minor interceptors
(WSP Compound Construction of 3.325kms Retaining Wall, 9.375 kms service road 28 M (EM)) Work is in progress
to CST Bridge, Servi | 30% Completed.
ervice Road
Kurla) Laying of sewer 8.07 kms line
Sewer line, Laying of 8.4 kms of sewer line, Construction 1 no. of major
Package 3 interceptors, interceptors at Vakola River, Construction of 1 no of sewer pumping
(CST Bridge to Pum;_)ir.lg stations _|stations - — - Tendering process
Mahi Retaining Wall & [construction of 7.490 kms of Retaining Wall and 6.421 kms of service 36 M (1.M.) -
ahim X is in progress.
Service Road road.
Causeway)
Gate Pumps Construction of Gate Pumps at 26 outfalls (including interception work)
Package 4 Construction of Major Interceptors at Bapat Nalla & Saphed Pool Nalla
(Bapat Nalla— Work is in progress
Saphed Pul Nalla Sewer Tunnel Construction of 2.6m dia Sewer Tunnel from Bapat Nalla & Saphed 48M (LM 30% Completed
— Dharavi WWTF) Pool Nalla to Dharavi WwTF, total length — 6.5 kms

2. FAARUE A& R %

HiFEIX] * BRIMSTOWAD-II ® PDF Xifi7 —# # i3 2 Z & A Sy, i
K72 PDF 7 —ZIZHEI S LA Y b Z2Hb 0 #EGITTT — & REBOPERE
WCRREDNE LDV R BH DT80, FlcT —# 2k,

T —% o Mithi JINE DWW T ET — & % B3
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A > NEBTIEGEFIC IR S [T HIRE - ik & FHoE
(felr, HEHT) | o ZOMOWINTRET — & OF 84 [
Fef &, W2, |« MCGM OEEFEIHAIEREZA L TR0, 7 — 2 22 Kigd, MP i
it B ERIER ITIKIET 5 2 & b Al6E
PEKF v FU— | o EHHPEKE X BRIMSTOWAD-II O KHIZFGEHEH ST\ 5, 72, FHEiX
4 & OREEITE TN CHERRATHE
BrEyE=— YU 7 | « BRIMSTOWAD-II O#iHN THI7-IZEF X A AT /- ik (HE7E H
XOFBRENTE SN TND)
B e MCGM DR TIE, e I > AL > Lol o = &
o HPE - REIEHOERRNORAKFERN AL EBRT D & Y72 W & &

Abhd

3. FOfhBETE

Mithi JI[4& i

2015 4 7 1 Mithi )1 OFHEHE SR 2N X EIC & 0 ED bz,
MCGM : Filterpada, Powai and CST Bridge, Kurla,
MMRDA : CST Bridge, Kurla to Mahim Causeway

FACTS ABOUT MITHI RIVER

DINDOSHI

GOREGAON EAST ol
Vihar overflow (Tulsi lake overflow comes in Vihar) gives VIHAR LAKE
birth, i.e. origin of Mithi River r INDUS
) e AAREY COLONY. BHANDUP W
On way, Powai overflow comes in Mithi River
NDHERI WEST i
Mithi’s end, i.e. mouth, is Mahim Creek — Arabian Sea at NATWARNAGAR 2 % hen  BHANDU
ARE
Mahim. POWAILAKE
POWAI
/ANDHERI EAQT e 1
Sr. No. Category Details TACLRERSS
VICEPAREE IR WADI VIKHROLI WEST
1 Total Length of River 17.84 kms VILE PARLE EAST ‘/
GHATKOPAR
2 Natural Valley 0.84 Kms WEST
ARDANDA[/: | a5 M mveR /
3 MCGM’s jurisdiction 11.00 Kms KHARTWE ivigmbai
. . 3
BANCR 1
& Alrport EOBE s ’MW KURLASWEST- SHIVAJI NAGAR
5 MMRDA’s jurisdiction 6.0 Kms MARY < a3 NDHI SOCIETY. £y AND] MAICAL
'MAHIM CREEK y ;
6 Affected by Tidal Zone 7.67 kms MAHIM RCF.COLONY
7 Not affected by tidal zone 9.33 kms ? Jpark(®) | yguiticn CHEMBL
BHADEV P
TROMBAY

DADAR EAST =

o ZOMMATOWI, PEAKREIZOWT, FHE - 2% - HEFFEHE & 1 MCGM
DETHHEAE AT > TN D,
RO Loyt | o Mithi ) EFEOIFAKHUEBLRE L CTIE7 — MERE ST, PRI
K FHEE ~DF NTHY ., 7= FOERBEDAGIZOWTITIAH, Kk O A )
AIREME SVDTEDOHRITRERN E DERNH 72
R HEAKES R | o AN TR ONLHLA ik T 5 55T 0O - EUS:
D o HITFEFHENAHDLDOT, BHE LD

5-24 HARTLEH « Tz =70 a2 05



Z A F LR — p

7 > FIERSSERBHIZIR S (AL - s L A2

Mithi JI| D&

MGCM 7> b 4gfit 7= BEAE & R 2 54 U 7= &GPH Tl Mithi JI O &l 5y X
IR STV e, YK - BB JAFSEPT (Central Water and Power Research
Station: CWRPS) T & % 2013 D EM LA — MZIiE, Mithi JIOF)IIKALEE
HOTDOKHE Y I ab—ra VBT MEORERSGM L LT, Sub
Catchment (A1-A6)f 0 100 RO NA K1 7T 7HRERENTE D,
ZONA Fa 77 7IRENDHIE— 7 B FREICL U TRIMTLHZ Lick
D IEEALY 2RO T, 100 FFFEREONA Fr s 7 7%, HEE 570 mm (Z4H
BT2b0THY, GEAETHREL TS,

Sub. Dranage Area Ciummulated Peak Discharge
Catchments Area (Km2) (m3/s)

Al Vihar Lake to Jogeshawari-Link Road 18.69 719
Al+A2 Jogeshawari-Link Road to Santacruz Airport 37.91 1,458
Al~A3 Santacruz Airport to Kurlakalina Road 43.61 1,677
Al~A4 Kurlakalina Road to Mini Confluence 49.68 1,880
Al~ A5 | Mini Confluence to mahim Causeway 63.88 2,426

b Al~A6 Vakola Nalla (Right Tributary) 72.95 2,775

Mithi JI|fE5& O
FTHEME

o BIENMISEFENEHBINTEBY, U EOYEEIZREEE D= &,
o AT~y u—T7DHEENRKRD LN TWD

IR DIEIK
HEE

o BEAITERICZH Y . BRIMSTOWAD-II ZREIcHEEALFEH L T\ 5
o FERFTHICEL TIIMC & DOSFHEHICERT S,

BRBE IR X

MR R MU A BRE T (3B W TIRERIE D Hiv, ZDOHBINENED &

nTnsb,

o {)IBEFORFEXIE (CRZ-1A) 1%, AERRFRICEZE Ml (F]: v~ 7
n—77E) ThO .| (R L REDFEE S L, BFEHIRAMThN 5 (1%
&N EDRPFEIEENNERIE ST D)

i - MCGM #2fiLfF#
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562 T—AHZN—F

T = A NR—= R TCRETOETHPEAK~ A X =TT O ZE LI FICEILT 5, 2B, K&K
T D 2024 4 12 ARFRICEBWT, BIEFHE Ay 7 —U% AMC IZTHRFTFTh 5,

# 5.63 HHHEK~RAZ —7F T DOEBEESR

HA NE
MP 2 o IRIRBNC 3 Hm AR T T RO 4 RO HPEAK~ A X —TF T iR
EINTW5D

o 2021 FEAFLVEAL LT, 15 FEHD 2036 4 & 30 %D 2051 % HIEFE
W e LT, FEREHE 2 & et kR & B a X N ERET LTV 5,
o NIRRT AMC £

SWD WITH OUTLETS IN SABARMATI ] A

Sabarmati New North

and South-West

TBARLEEDRE | o BETERNIE, 5 FMEREERNT, FRRAKGEIRTH 2 2 B & U Chiatm 217

SREFAMh S T3,

* Project Proposal for Urban Flood Risk Management Programme Under National
Disaster Management Authority (NDMA)(Z5E#; X415 [nterlinking of Lakes
in South-west Zone] 7’2 =7 FTIL, 10 FFMEHEFER (80mm, ) T

FHHELTW5,
HAD MP & D | o WEHEMEOTHEILH D00, RBEES ORRE 20,
i o WNEEMNEMIT (HkEirrl], WE. ERMOBEREE) OFENRIN

TV, KUEEEN S ZE STV,
o HEKX O OFER (&) ARSI TnRy, %
Yok, RAKIER | Bk (2K) JRRIZOWTHREOFLIRIZ R WS DO D, LLFO@EY 7t Sh b,
R (i o RIEGIUC X B KBTI,
o BRFEIZLE 5 MK H S DN
o R (BT H) OPEKRE AR
o HRBRHIE OH HTHE A i R A i
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MP DRI | BIfE~ A Z =T Z 0 OBET 0V 27 NEBFLTNDEZATHY, R
JOVR RV | BT STV,

Z PO N v<T 2 JINZ Y N—Ta FEEIZCLVEFIEATEY ., £
IR BV F w7 IS 2208, BEICBRAG S FAGE SIS
SN SN TEY, #THEKEEOEMMAEN TN ONFEETH S,

it © AMC $2fEE 3

563 X%
@ Hhgek~A ¥ —7FF v OHE

AR, HEE, R U7 1 ATEIX R O 23 ATEUIX O 3 HIlIC Xy S5, IHTE, 11 ATEIXIZ I
PR~ AZ =T Z U RREINTODHOD, [Hv =2 7 /WIFESNT 2 FiERERNZ— I
RELTERY ., 4%EcH O CPHEEO v = =2 7 /WZH O T 5 FEMREN Tl ik~ 24 —77 %
BT 2 FETH D, —F. L3R 23 FTEKIC DWW TIE, &#H D CPHEEO ~ == 7 /LIZHES & 5 4Efk
FRENTH K~ A Y =77 V2R EFTH Y, 2024 FENIHERTE T T2 iAHTH 5,
11 & 23 Villages added to PMC limits
* Total Area of 11 Village - 80.81 Sq Km
* Area of Urli Dev. & Fursungi - 29.44 Sq.Km (36.43%

:I 23 Villages
:] 11 Villages

Dhavad

Hif : PMC

B 5.6.1 7R OHLIRXIK
BREECIEA T =T NEE > T RN DD, fEFERERO LB L &L WA S) 4 FA A CHRER
HEFRHLUEEREZLTFIORT BV, K Rp.5500Cr & RiAEn 5,
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# 5.64 BHHEK~TRZ —FF U NESW-BEEEE

The status of development of stormwater drainage (SWD) and sewerage are as below:«
City Center

11 Villages

(merged in 2018)

23 villages
(merged in 2021)

SWOS_(05 0]
< | Plan VP 2007+ DPR of NDMA project for DPR in 2020« DPR under preparation (by
L€ oo PriOTity area€ € ORR2020)0
RP: 2years (based on RP: 5years (based on RP: 2years (based on RP: Syears (based on
previous Guideline)< latest Guideline)< previous Guideline)< latest Guideline)<
MP will be update in NDMA project with budget Rp 4.6Cr. (by Mar.2026)¢ -4
< | Project< | - 4 basins under NDMA project for priority | -© -
INNURM scheme« area (to be executed)<
olestimat | agoocre ol w00ce | 1s00Cre
ed Coste Total 5500 Cr. (4600(85%)+800(15%))<
Sewerage-’
< | Plan® DPR for JICA project< DPR for Sewerage MP for 23 villages<
development«
< | Project< | JICA ODA project is ongoing< Project under state budget | Phase I: ¢ | Phase II:«
e |IsONgoinge | 16 villagese | 7 villages €
a ¢ e under -€
AMRUT 2.0¢
€ | Coste -4 - 533.85Cr.¢ | 900Cr.€

HiBh © PMC,FAZE M CIERL

16K 22 ORI

BAEAER R O 23 ITEIX A x4 & L7k MP Cik, % 4 ®IZF#E L 7= CPHEEO A
RIA NS E | 5 FEMERBERIC T HYEA MP 2385 LT\ 5, — 5T, BIE~AZ—7
TR ZOFRETRESNTE LT, A%KEET 28 HHEAK MP Tix, EiLFEER 5 FiEEkE
RICTCYAE =T FZ U HRETDHTECTHD, B, WINbRELEEBICEAL TITBE SN
TR,

ok, BAFRADOFHE, ROR MVE Y 7

MP 23585 L TW W T, REDFHM « HARDERHHEAK MP & DILEHIT T E 220 as, RKEAT
EHELEZYZTMP ZRELTWAEDT, BARKZ SO ETHRREEAER LTS & B
No, Z7RHIMEBEAE S 52 HY . 3O LH (Mutha) JI| EFEO I X7 D AT 7 LOBRZHL
72 EDOFEGENENR O ITIIOW TS+ Th D70, BV TRJINCHEKR T 5728
DPRFEELZ DRI NP AR LT D EBbh g, HKiEERDERI R+ ThH01E, FESD
£ S N VRS < ol Nl s A R = b Iy

FEFEROAR MLy 7 IIMATHREARE S E Bbi, THIH, (ERBEOE K/ RIC
L EDBVEN DD, AT, Mutha )| _EJHED Khadakwasla % 2 O B2 & & 9 5 %54 . Mutha
IR TIET — b« R TRIEP LI L 2 D ATReEN & 5.

(2 TAEBBIT SIEREAS

PR 23 4TEIX D 5 B TATBIXIZ DWW T, FKIEE S 2 JICA I SHRIE L TR Y (4 Rp.776Cr.
T2 T Rp.900CLO AN TAES TN D, FARBEREITHE 5.6.5 DEOHKAHETHD |
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HOFE

B 574.4km, FIKALELY 3 )aFT

Z 115MLD (115,000m®/ H) . B 77 1 v 7 & 7 {5 LB i

2 HFT GF6SKLD (65m’/ H), NFa2—LH2EARTEIINLTVND,
# 5.65 TAREaLVR—Rv FOBEENE
AMOUNT FOR NETWORK STP FSTP SUCTION AMOUNT |  FINAL
VEHICAL  |(STP+FSTP+| AMOUNT
4000 lit. SV+IPS IN CRS.
SR. VILLAGE COLLECTION| TRUNK | 1.TOTAL |CAPACITY| AMOUNT |CAPACITY| AMOUNT|NOS| AMOUNT| 2.TOTAL 142
AMOUNT| (MLD) |w/oO&M| (KLD) AMOUNT
1 [sus 43.87 11.56 55.43 - 55.43
2 |Mhalunge 39.83 21.05 60.88 38 77.71 10 1.07 | 2 0.61 79.39 140.27
3 [Narhe 39.79 5.83 45.62 - - - - 45.62
4 |pisoli 36.24 11.37 47.61 14 28.59 0 - 1 0.30 28.89 76.50
5 |Sanas Nagar 9.26 8.55 17.81 - - - - 17.81
6 [Khondwa Dhavad 5.34 3.17 8.50 - - - - 8.50
7 |Kirkitwadi 13.72 5.94 19.65 - - - - 19.65
8 |Nandoshi 5.06 3.28 8.34 - - - - 8.34
9 [Khadakwasla 16.30 8.00 24.29 - - - - 24.29
10 [New Kopare 2.16 0.00 2.16 - - - - 2.16
11 |Nanded 3.18 5.28 8.46 20 36.35 60 334 2 0.61 40.30 48.76
12 |Bavdhan 6.46 8.05 14.51 - - - - 14.51
13 |Autade Handewaq  33.97 7.05 41.02 - - - - 41.02
14 |Bhilarewadi 8.38 1.74 10.12 - - - - 10.12
15 |Gujar Nimbalkarw{  27.80 0.97 28.77 10 25.88 - - 25.88 54.65
16 |Holkarwadi 31.17 21.00 52.17 | 18.50 34.59 40 250 | 1 0.30 37.39 89.56
17 |Jambhulwadi 15.40 8.95 24.35 - - - - 24.35
18 |Kolewadi 5.74 2.28 8.02 - - - _ 8.02
19 |Mangadewadi 31.01 0.00 31.01 - - - - 31.01
20 |Wadachiwadi 27.65 4.83 32.48 - - - - 32.48
21 |Wagholi 202.69 71.02 273.72 | 51.50 73.38 25 1.84 | 1 0.30 75.52 349.24
0.00 - 4.50 16.20 - - 16.20 16.20
22 |shewalwadi 17.22 0 17.22 - - - - 17.22
23 |Manjari 132.31 10.97 143.28 45 88.95 - 88.95 232.23
- - - 0.00
Total 754.56 220.89 | 975.45 381.65 8.75 2.12 392.52 | 1,367.94
i : PMC e ekt 2 s T T
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564 NATIFN—F

AT Z =G FEIRTE Y | fHRAYER L TERY | 2007 FFI2RK A T 7 23— Rifi (Greater
Hyderabad Municipal Corporation : GHMC) (2, 2020 FZ/~4 7 7 23— RERTiEE  (Hyderabad Urban
Agglomeration : HUA) (ZNAER T IER LTV 5,

HUA Area T G e

5#,,,%/ e T

nnnnnnnnnnn

nnnnnnnnnn

uuuuu

onin
" MCH
GHMC
HUA
et
To Vijayawada
Legend
9RR e o
Core City-169.3Sakm | (Seneeen
Peripheral Circles-518.9 Sq.km
i 0 25 5 10
[ ORR Village Areas-762 Sq.km e >

Higt : HUA
[ 5.6.2 AT T N— NETTRE OYLIR KR

Wik~ A% —7Z B L TE, BLTFO@Y 2012 412 GHMC O T Tk~ 2 2 —
7T DR IE AL, 2022 AR VIR AR ) {r § 1) (Strategic Nala Development Programme : SNDP)
@ DPR NMERLE 4L, BIFEZ D Phase 1 FEDBHED LTV 5B,

£ 565 NAT I N\— FETHBOFHHEKk~R 2 —FF

i 1933-2007 2007-2020 2020 to Present
SR A F 8= Fifi KA 7 55— KT AT T 75— FEbTE
(MCH) (GHMC) (HUA)
X3k, 169.3 518.9 762.8
(km?) (=688.2-169.3) (=1450-688.2)
G Kirlosker Committee Study ik~ Ax2—75 BRI AT ) | S 3 -
(Unit hydrograph) (Voyants Solutions Pvt Ltd: (Phase-I and Phase -1I)
5 FHE RN (CPHEEO A RZ A >IT
Ho & 5 AEMERIERN)
R 2002 2012 2022
£ ) | Dt & S 5-10% L 22 Jii &40 TV | Phase-1 T 64 F3
S 720y (FRE :DPR 2L, F | (INR 1095 Cr.23 FEHMi %)
Fe L, THIRIRESE) Phase-2 23 K FZ i
Mgt . HUA

HAE, SNDP IZHESW BB AKEENED LI TEBY . £® Phase— 11 ICEHT 2 FHE42ED D
VN H D, RN AL Rp.5,135Cr.E AL b T\ 5,
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# 5.6.6 HRESAOIW)IEfEEHE (Phase-2) ([ZESW-HEE

No.of | Lengthin Cost in
S. No Project Area (GHMC / ULB) Works Km' . Coures
A GREATER HYDERABAD MUNICIPAL CORPORATION
1 L B Nagar 23 38.021 460.53
2 Charminar 33 26.350 305.70
3 Khairatabad 11 14.651 148.37
4 Serilingampally 30 38.760 434.43
5 Kukatpally 31 47.269 663.51
6 Secunderabad 20 10.780 128.68
Total (A) 148 | 175.831  2141.22
B | ULBs (Excluding GHMC within ORR) |
(Details annexed)
Total (B) 267 275.401 | 2993.93
| Grand Total (A + B) | 415 | 451.232 | 5135.15

Hidh . HUA
ek % 2B O

SNDP-II TiZ, Jekdid Y CPHEEO HA KT A ACHEL T, 5 EMERENICKTT 2 1 5F ik &

BRELTVWD, B, [UEEENIZBE I TV,

ok, BAFRAOFHE, ROR VE Y 7

NAT T R—= RIFHIR AL S H Y | HEAKED Musi JITS EHtDOZ A THREFEN SN TND
72, i FEEANICRHEIR AW E W TR Y . MR & RARI T O P R OB 2~

TR THD I ENTERRAKDIFENTSH %,

FEOR PRy ZIIMESITHY . HHINE, ERBEA R/MET 5 X 9 ICFHE R

EINTWVD,
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57 A ¥ FENEEARICHERIEREROIEK

T SAVIZHET I FE I R D XBEMEZR (PPR) O F7 7 MM EEE 7 IZIRY L, 7—
ABN—= R TR NATFN= R IEMERONFIZOWTL, 5 3 [ RO 4 [BIHHFH
HIZBVT AMC, PMC, GHMC OAEMER TN D, —J7, LU/ A2 L Tid PPR LU
TR~ A Z =77 VB OTDIHLERIERZ K7 7 N LIz), JICA IZ TR FIEEHRF LT
W5, LUTFICAH T & SRIKIEN & o TeFE M ORGP ERK THRICKHE L R 5GBTS,

#5701 XEREKERDoT-HEELSBRUEL R DIHE

VNIV T —AFN—F 7R NATFN—F
(MCGM) (AMC) (PMC) (GHMC)
SRR ik~ 2 2 — | EEFEEOMMERK | EAEFEOMME | BEISAW )R
¥ 7T DUWET ¥ B S ¥ GBEWFEo
(BRIMSTOWAD-III) | - Kharicut AKHZE | DELHiHEA M)
B OMEHHFEFEDT | - Chandrabhaga /K | -Z5—H1 : 23 #iX
fi TR R ST TR - .
- HitiHk~ 2 4 11 MR LT E
. . v MNEfEREE (7
—7 7 0E% | 2) TKE . \
S () |23 o3 Eg | 7 0 MER)
X
PPR - KA N T a2 hIM K
FEHPIRDL UDD (242 7 7

NG R PR~ A% — | DAMC 23 &R EF)| DIERHE TR~ | 77 > T
MBS | T OWETRE | BT 0GR | AX—T7F 0t | MAUD ~® PPR ##
M OEHED T oy AR DR Hf% . PPR ZKZRE
IHAE ORI X E | 2) (HEXREZFIHT | - 23 #iX (2024 4 | bSO
LAY 7YX 7| 10 HE T TER | MAUD, [H)
— M UDUH ~® DAIEFEHT)

PPR D H{K 5 - TS 11 M
3)PPR Z&GRMIEEERTIL | X (=X
()N UDUH, ) v NRETE)

2)PPR 7GR f

Jts (M UDD. [H)

Hi S A
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APPENDIX-1.Urban flood record in the top cities in each state with over 1 million

population

The table below summarizes the disaster situation caused by floods in each city. The data included are
as follows:

*  Date of disaster occurrence
* Event name

e Number of deaths

*  Number of victims

*  Number of evacuees

*  Number of house damages
¢ Damage amount

*  C(ritical infrastructure damage
*  Damaged basin

e Rainfall

*  Flood depth

*  Associated disaster

And the data sources of these data are EM-DAT and web search.

-1-1



Gujarat State

1 2 3 4 5 6 7 8
City Ahmadabad Ahl;lif:?ad Ahmadabad Surat Surat Surat Surat Surat
Date of  disaster
occurrence 2000/8/2-2000/8/30 2005/6/28-2005/7/15 2022/7/16-2022/7/16 1998/6/9-1998/6/11 2005/9/22-2005/10/11 2015/6/19-2015/6/20 2016/8/1-2016/8/3 Jun of 2017-Aug of 2017
(start-end date)
Event name Monsoonal rain Heavy rains Heavy Monsoon Rain Heavy rains Monsoon rains Monsoonal rains Monsoon
Deaths 867 239 63 2871 15 37 284
Victims 22,000,000 405,000 11,194,069 (300 villages) 4,600,893 9,000 3,000 520,000
Evacuees 40,000
25 houses destroyed & 1,509
House damage
houses damaged
Damage amount 73,079 ('000 US$) 3,446,671('000 US$) 842,013('000 USS) 745,784 ('000 USS) 298,482 ('000 USS)
Critical infrastructure 50 roads shut ) 370 roads d e?maged, 753 .
damage Crops: 50.000 ha damaged villages elecFrlclty cut off, Train
operation cancelled
Bihar, Himachal Pradesh,
Uttarakhand, Gujarat, Andhra
Pradesh, Assam, Arunachal
Damaged states Pradesh, Madhya Pradesh, Gujarat Gujarat, Rajasthan, Maharasthra Gujarat, Maharasthra Gujarat, Rajasthan, West Bengal
Punjab, Uttar Pradesh,
Mabharashtra, Rajasthan,
Chandigarh, Kerala
Brahmaputra and its tributaries,
h?;?;aﬁz{aiol?;n?lzgﬁ; Vishwamitry, Purnea, Auranga,
Damaged basins ’ Wanki, Ambika, Kaveri, Southern Gujarat Vishwamitri, Tapi Banas river
Mahananada, Adhwara, Ganges, Kharera
Bhagra, Ganga, Burhi Gandak,
Bagmati and Punpun

Chhota Udaipur and Panchmahal

Rainfall districts: 400 to 550 mm/24hrs Gujarat: 1-28 July, 559.4mm
(11 July).

Flood depth
Associated disaster Broken DanvBurst bank

https://floodlist.com/asia/india-

floods-gujarat-july-
https://www .bbc.com/news/wor
1d-asia-india-62131723 EM-DAT

Source EM-DAT EM-DAT https://www .thehindu.com/news EM-DAT EM-DAT EM-DAT EM-DAT

/national/other-states/in-gujarat-
over-40000-people-shifted-
from-flood-affected-
areas/article65645350.ece

https://en.wikipedia.org/wiki/20
17_Gujarat_flood
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West Bengal State

City

Kolkata

Kolkata

Kolkata

Kolkata

Kolkata

Kolkata

Kolkata

Kolkata

Date of  disaster
occurrence
(start-end date)

2002/4/27-2002/4/27

2005/5/4-2005/5/4

2007/9/22-2007/10/3

2009/5/25-2009/5/25

Jun 0of 2017-Aug of 2017

2018/4/17-2018/4/17

2020/5/20-2020/5/20

2021/10/2-2021/10/3

Event name

Tropical depression in Bay of

Tropical cyclone

Monsoon

Tropical cyclone

Bengal Cyclone "Aila" Cyclone 'Amphan’
Deaths 11 11 80 96 284 50 90 11
Victims 20 7,200,000 5,100,000 520,000 22,050 18,000,000
Evacuees 47,000 people(311 relief 500,000 (1,100 Relief camps )
camps)
7,870 Damaged, 44,362
House damage .
partially damaged
Damage amount 388151 ('000 US$) 298482 ('000 US$) 116546 ('000 USS) 15265339 (‘000 US$)
Critical infrastructure
damage
Brahmani, Baitarani,

Burhabalang, Budhabalanga,

Suvarnarekha, Kalo, Sunei,
Damaged basin Jalaka, Kansabansha (Orissa), Banas river Ajoy, Dwarakeswar &

Hugli, Kangsabati, Keleghai, Damodar Rivers

Silabati, Subarnarekha, Dulung,
Bhagirathihad, Bhagirathiis,
Bhagirati (West Be,gal
Rainfall 400mmy/3days (South Bengal) Asansol:(340mm/24hrs),
142mm/48hrs (Kolkata) Raniganji (400mm/24hrs)
Flood depth
Associated disaster Slide (land, mud, snow, rock)
EM-DAT
EM-DAT https://floodlist.com/asia/india-

Source EM-DAT EM-DAT https://www.reuters.com/arti EM-DAT EM-DAT EM-DAT floods-west-bengal-october-

cle/idINIndia-
29023620070817

https://en.wikipedia.org/wiki/20
17_West_Bengal floods

2021
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Uttar Pradesh State

1 2 3 4 5 6
City Kanpur Kanpur Kanpur Lucknow Lucknow Lucknow
Date of  disaster
occurrence 2005/7/7-2005/7/28 2011/8/15-2011/10/2 2019/9/26-2019/9/30 2013/7/20-2013/7/21 2014/10/13-2014/10/15 2021/9/15-2021/9/17
(start-end date)
Event name Monsoon rain Monsoonal rain Cyclone Hudhud
Deaths 70 204 93 152 (?) 18 58
Victims 1,908,000 5549080 580,000 90000 people (470 villages in
13 districts)
Evacuees 48,000 1,200 people (186 relief camps)

House damage

15 homes destroyed, 100+
severely damaged

Damage amount

Critical infrastructure

damage

Power supply, Roads and
Railways. Schools & healthcare
facilities

Damaged basin

Brahmaputra and tributaries.
Lohit, Dikhow, Jai Bharati,
Puthimari, Subansairi, Dhansiri,
Durra, Burhi-Dehing, Kundli,
Jiyadhol, Lali and Siang, Barak.
Ganges and tributaries.
Baghmati, Ganga, Sharda,
Gandak, Yamuna, Varuna,
Nagwa nullah, Kane, Kosi,
Bagmati, Kamla, Budi Gandak,
Rapti, Ghaghra, Gomti, Ken,
Budhi Rapti.

Bagmati, Burgi, Dhansiri,
Gandak, Ganges, Ghanghra,
Kosi, Pupun rivers

Ganga & Ghagra rivers

Gomti river
Sharda, Ghaghra, Ramganga,
Ganga, Yamuna, Betwa, Kain,
Gomti, Sai and Saryu.

the Kwano, Sarda, Ganges and
Ghagra rivers

Prayagraj:102.2mnv/day

Lucknow:61.1 mm/24hrs

Fursatganj: 186 mm/24 hrs,
Sultanpur: 118 mm/24hrs,
Lucknow: 107 mnv24hrs .

Rainfall Varanasi:84 2mm/day Gorakpur: 126mm/24hrs ?iiﬁlnvlvq.: 112786 I;nm/m/;jhl;rss,
Kanpur 102 mm/24hrs, Hardoi
112 mm/24hrs.
Flood depth

Associated disaster

Slide (land, mud, snow, rock)

Source

EM-DAT

EM-DAT

https://floodlist.com/asia/india-
floods-uttar-pradesh-bihar-
september-2019

https://floodlist.com/asia/uttar-
pradesh-india

https://floodlist.com/asia/afterm
ath-cyclone-hudhud- 18-killed-

uttar-pradesh-floods

https://floodlist.com/asia/india-
floods-uttar-pradesh-september-
2021




Bihar State (1/2)

1 2 3 4 5 6
City Patna Patna Patna Patna Patna Patna
Date of  disaster
occurrence Aug 0f 2001 - Aug of 2001 2002/6/21-2002/8/28 2007/7/3-2007/9/22 2008/8/30-2008/9/8 2011/8/15-2011/10/2 2012/9/19-2012/9/23

(start-end date)

River Kosi in Nepal discharged

Event name Monssonal rain Monsoonal rain huge levels of water, monsoonal Monssonal rain Monsoonal rains
rains
Deaths 549 1,103 47 204 21
Victims 400,000 42,000,000 18,700,000 2600000 5549080 2000000
Evacuees
House damage 29,000 houses destroyed &
g 44,000 houses damaged
Damage amount 50,066 ('000 US$) 27,185 ('000 USS$) 124,917 ('000 USS$)
Critical infrastructure
damage
Assam, Bihar, Himachal
Pradesh, Madhya Pradesh,
Uttarakhand, Andhra Pradesh, Assam, Bihar, Jharkhand,
Damaged states West Bengal, Meghalaya, Bihar, Assam Sikkim, Uttar Pradesh, West
Tripura, Arunachal Pradesh, Bengal, Arunachal Pradesh
Gujarat, Kerala, Manipur,
Maharashrta
Ganga-Padma, Brammaputra-
Jumuna and the Meghna river ,
Torsa, Tista, Bagmati, Kosi, Bagmati, Burgi, Dhansiri,
. G , Brahmaputra, M .
Damaged basins Gandak, Kareh, Adhwara, anga, Bra rivz:s 8, Meghana Brahmaputra river Gandak, Ganges, Ghanghra,
Ganga, Burhi Gandak, Punpun. Kosi, Pupun rivers
Jiadhal, Subansiri, Bramaputra,
Barak and Kathakal,
Rainfall
Flood depth
Associated disaster Broken Dam/Burst bank Slide (land, mud, snow, rock)
EM-DAT
Source EM-DAT EM-DAT EM-DAT EM-DAT EM-DAT

https://en.wikipedia.org/wiki/20
07 Bihar flood
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Bihar State (2/2)

7 8 9 10 11
City Patna Patna Patna Patna Patna
Date of  disaster
occurrence 2016/6/12-2016/6/12 2016/7/15-2017/9/12 2017/7/8-2017/7/11 2019/9/26-2019/9/30 2021/8/16-2021/8/17

(start-end date)

Event name Monsoonal rains Monsoon
Deaths 11 254 23 93 12
. 2.7 Million pepple (2,176
1 12 . o
Vietims 600000 580,000 Villages in 15 Districts)
Evacuees 48,000 85,000 people
House damage
Damage amount 426,776 ('000 US$)
Critical infrastructure Power supply, Roads and
Railways. Schools & healthcare
damage e
facilities
Biha, Uttar Pradesh,
Damaged states
Damaged basin Ganga & Ghagra rivers Ganges River
. Prayagraj:102.2mmv/day
Rainfall Varanasi:84.2mm/day
Flood depth
Associated disaster
https://floodlist.convasia/india- | https://floodlist.com/asia/india-
Source EM-DAT EM-DAT EM-DAT floods-uttar-pradesh-bihar- floods-bihar-august-2021-

september-2019

update
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Maharashtra State(1/2)

lab/India-Flood-Inventory

Greater Mumbai

https://www.preventionweb.net/

files/section/230_mumbaiflood
Shanghai.pdf

IFI
https://github.comvhydrosensela

b/India-Flood-Inventory

b/India-Flood-Inventory

3 4 5 6 7
City Mumbai Mumbai (Suburban) Mumbai Mumbai Mumbai City Mumbai (Suburban) Mumbai
Pune Pune Pune
Date of  disaster
occurrence 1989/7/23-1989/7/25 Jun-01 2005/7/24-2005/8/5 2006/7/1-2007/7/7 2007/6/22-2007/7/4 2007/7/1-2007/7/6 2017/8/29-2017/8/29
(start-end date)
. Monsoonal rain and tropical . . .
Event name Flood Monsoonal rain Monsoonal rain Torrential rains
cyclone
Deaths 917 28 1200 131 127 62 14
Victims 20,000,000 200,000 10,000
Evacuees 200k households 5000
House damage 1.1 million 2,000
Damage amount 4,990,180 (000USD) 358178 ("000 US$)
*Total collape of transport and
communication system.
- Damage to building, road * Airport was closed down for 2
. . and power stations would be .days.
Critical infrastructure * The major roads were o .
damage r.s. 91 crores submerged. Road/rail /air traffic disrupted.
*Train services were .
* Suburban trains stopped the
cancelled .
operation for 36 hours.
= Intercity train stopped the
operation for over 1 week.
Gujarat, Madhya Pradesh,
Maharashtra, Goa, Orissa,
Damaged states Karnataka, Himachal Pradesh, Maharashtra
Jammu and Kashmir
Damaged basins Krishna? Godgvari and
tributaries
*944mm during 24 hours
Rainfall 72cm in 24 hours = Almost 35% of annual rainfall 330 mm within 12 hours
occurred on a single day, Jul 26
Flood depth
Associated disaster Landslide in Pune Land slide Slide (land, mud, snow, rock)
EM-DAT
International Journal of
Scientific & Engineering
Research
https://www.ijser.org/researchp EM-DAT
aper/Urban-Floods-in-India.pdf Hindustan Times
IFI IFI https://www.hindustantimes.co
Source https://github.com/hydrosense EM-DAT Municipal Corporation of | https://github.com/hydrosensela EM-DAT EM-DAT m/cities/mumbai-news/mumbai-

coastline-crisis-urban-flooding-
is-a-public-health-issue-
101636482795368.html
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Maharashtra State(2/2)

8 9 10 11 12 13
. Mumbai
City Pune Pune Pune Pune Pune Nagpur
Date of  disaster
occurrence 2019/6/28-2019/7/4 2016/8/1-2016/8/3 2019/7/14-2019/9/30 2020/6/3-2020/6/3 2021/6/1-2021/9/30 2005/9/14-2005/9/20

(start-end date)

Tropical cyclone

Event name Monsoon Monsoonal rains Monsoon rains . Monsoon rains
Cyclone 'Nisarga'
Deaths 52 37 1,900 6 1282 89
Victims 3,000 3,000,000 7,500 375,000 550,000
Evacuees 434,150
House damage
Damage amount 11,447,148 ('000 USS$) 927,228 ('000 USS$) 3,348,087 ('000 USS) 629,392 ('000 USS)
Critical infrastructure
damage
Bihar, Assam, Maharashtra,
Kerala, Rajasthan, West Bengal, Mabharasthra, Goa, Karnataka,
Damaged states Karnataka, Uttarakand, Mabharashtra Jharkhand, Bengale, Himachal
Himachal Pradesh, Punjab, Uttar Pradesh, Uttarakand
Pradesh, Odisha
Budhabalanga, Subarnarekha,
Damaged basin Savitri Baitarani, Mahanadi, Kathajod,
Shivnath, Banganga
Rainfall 87.3mm
Flood depth
Associated disaster Broken Dany/Burst bank Slide (land, mud, snow, rock) Slide (land, mud, snow, rock) Broken DanvBurst bank
EM.DAT EM-DAT
hitos:/ /wvliszcl];sizret:r thore.in Asia Disster Reduction Center
Source EM-DAT EM-DAT ps: B -O1E EM-DAT (ADRC) EM-DAT
/news/natural-disasters/what- . .
. https://www.adrc.asia/publicati
fuelled-this-year-s-flood-fury-
inpune--67154 ons/annual/21/21eng/pdf/3-
"pune-- OE.pdf
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Telangana State (1/2)

1 2 3 4 5 6
City Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad
Date of  disaster
occurrence 1998/9/20-1998/9/20 2000/8/23-2000/8/31 2005/7/10-2005/7/10 2006/2/15-2006/4/18 2008/8/8-2008/8/10 2014/3/6-2014/3/7
(start-end date)
Event name Brief torrential rain Heavy rains Heavy rain Convective storm
Deaths 230 179 12 20 14 7
Victims 375,000 252,016 10,000 1,928
Evacuees
House damage hundreds
Damage amount 949015 ('000 USS) 294014 ('000 USS$) 68 ('000 USS)
Critical infrastructure
damage
Damaged states Andhra Pradesh, Telangana Andhra Pradesh, Telangana Telangana*
Damaged basins Godavari
Rainfall 240 mm 15cm in less than 14 hours
237mm
Flood depth
Associated disaster
International Journal of
Scientific & Engineering
EM-DAT Research
https://www.ijser.org/researchp
Source EM-DAT MDPI EM-DAT EM-DAT aper/Urban-Floods-in-India.pdf EM-DAT
https://www.mdpi.com/2071-
1050/13/11/6346 MDPI
https://www.mdpi.com/2071-
1050/13/11/6346

* No data available about damaged states since the data source is focusing on urban damage only
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Telangana State (2/2)

7 8 9 10 11
City Hyderabad Hyderabad Hyderabad Hyderabad Hyderabad
Date of  disaster
occurrence 2016/9/23 2019/6/1-2019/6/3 2020/10/1-2020/10/26 2021/9/26-2021/9/26 2021/10/3-2021/10/3

(start-end date)

Event name

Convective storm

Heavy rains

Tropical cyclone
Cyclone 'Gulab'

Tropical cyclone
Cyclone 'Shaheen’

Deaths

10

152

20

7

Victims

150,000

179,000

Evacuees

House damage

Damage amount

138 ('000 US$)

4523063 ('000 USS$)

Critical infrastructure
damage

Damaged states

Telangana*

Telangana, Andhra Pradesh,
Karnataka, Odisha

Damaged basin

Rainfall

165 mm

Flood depth

Associated disaster

Source

MDPI
https://www.mdpi.comv2071-
1050/13/11/6346

EM-DAT

EM-DAT

EM-DAT

EM-DAT
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Tamil Nadu State

City

Coimbatore

Coimbatore

Coimbatore

Date of  disaster
occurrence

(start-end date)

1978/11/1-1978/11/7

2002/10/1-2002/10/1

2019/11/29-2019/12/4

Event name

Heavy rains

Deaths

200

20

27

Victims

200

25,000

Evacuees

House damage

Damage amount

Critical infrastructure
damage

Damaged basin

Rainfall

Flood depth

Associated disaster

Landslide

Source

IFI
https://github.com/hydrosens
elab/India-Flood-Inventory

EM-DAT

EM-DAT
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Kerala State

1 2 3 4 5
City Kozhikode Kozhikode KOZhlkO.de Kochi Kochi
Kochi
Date of  disaster
occurrence 2002/10/10-2002/10/16 2004/6/9-2004/6/11 2017/12/2-2017/12/2 2018/8/7-2018/8/20 2019/10/21

(start-end date)

Tropical cyclone

Event name Monsoonal rain Early monsoonal rain Cyclone 'Ockhi’ Monsoonal rains
Deaths 11 45 884 504
Victims 1,000 60,000 23,220,000
Evacuees
House damage Thousands
Damage amount 3324452 ('000 US$)
Critical infrastructure Main power sub-station and
damage arterial rods were flooded.
Amaravathi, Bhavani,
Damaged basin Suwarnamukhi and Kalingi
Rivers
Rainfall 400 mm
Flood depth
Associated disaster Slide (land, mud, snow, rock) Slide (land, mud, snow, rock)
EM-DAT
Kerala SDMA
Source EM-DAT EM-DAT EM-DAT MDPI https://sdma.kerala.gov.in/kochi
https://www.mdpi.com/2071- -2019/
1050/13/11/6346
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Delhi (1/2)

1 2 3 4 5 6
City Delhi Delhi Delhi Delhi Delhi Delhi
Date of  disaster
occurrence 1962/9/16-1962/9/16 1978/3/17-1978/3/17 1988/9/22-1988/10/9 1994/8/17-1994/8/17 Sep-99 Aug-01
(start-end date)
Event name Storm Convective storm/ Tornado Riverine flood Riverine flood Flood Flood
Deaths 26 1000 14 229 10
Victims 40,000 700 221,000 2,550 22,120,000 36
Evacuees
House damage
Damage amount 44545 ('000 USS) 4217 ('000 USS)
Critical infrastructure
damage
Damaged states Hzlrmiliz, ixzzidpéiiﬁr Uttar Pradesh, Bihar, West

g vana, ) ’ Bengal, Madhya Prasdeh, Delhi
Delhi

Damaged basins
Rainfall
Flood depth
Associated disaster
Source EM-DAT EM-DAT EM-DAT EM-DAT EM-DAT EM-DAT
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Delhi (2/2)

7 8 9 10 11
City Delhi Delhi Delhi Delhi Delhi
Date of  disaster
occurrence 2009/7/29-2009/7/29 2010/7/13-2010/7/13 2014/5/30-2014/5/31 2019/8/19-2019/8/23 2021/5/14-2021/5/19

(start-end date)

Tropical cyclone

Event name Flash Flood Heavy rains Storm Tropical cyclone "Taukiae
Deaths 11 11 15 198
Victims 26 700,153
Evacuees
House damage
Damage amount 1512039 ('000 USS)
Critical infrastructure
damage
Kerala, Karnataka, Goa,
Damaged states Mabharashtra, Gujarat,
Rajasthan, Delhi, Haryana, Uttar

Pradesh, Uttarakhand
Damaged basin
Rainfall
Flood depth
Associated disaster

Central Water Commission
https://cwc.gov.in/sites/default/f

Source EM-DAT EM-DAT EM-DAT iles/water-and-related- EM-DAT

statistics-2021compressed-
2.pdf
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Karnataka State

Odisha State
1 2 3 4 5
City Bhubaneswar Bhubaneswar Bhubaneswar Bhubaneswar Bhubaneswar
Date of  disaster
occurrence 2001/7/8-2001/7/10 2007/8/3-2007/8/27 2007/9/22-2007/10/3 2011/9/23-2011/10/23 2014/10/12-2014/10/12

(start-end date)

City Bengaluru (Bangalore) Rural
Date of disaster
occurrence 2005/10/23-2005/11/13

(start-end date)

Tropical depression in Bay of

Tropical cyclone

Event name

Monsoonal rain

Deaths

162

Victims

2,000,000

Evacuees

House damage

Damage amount

Critical infrastructure
damage

Damaged basin

Rainfall

Event name Monsoonal rain Monsoonal rain Bengal Monsoonal rain Cyclone Hudhud
Deaths 100 15 80 239 53
Victims 9,670,000 500,000 7,200,000 3,443,989 920,000
Evacuees
House damage
Damage amount 148752 ('000 USS) 388151 ("000 USS$) 1209967 ('000 USS) 8653447 ('000 USS$)
Critical infrastructure
damage
Damaged states
Brahmani, Baitarani,
Damaged basins Bansadhara, Subamarekha, Burhabalang, Budhabalanga, Odisha Andhra Pradesh, Odisha,
Jalaka, Kharasrota, Brahmani Subarnarekha, Kalo, Sunei, Chhattisgarh
Jalaka, Kansabansha
Rainfall
Flood depth
Associated disaster
Source EM-DAT EM-DAT EM-DAT EM-DAT EM-DAT
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APPENDIX-2: Proposal of Major Cities in CDRI Seminar

CDRI organized the urban flood seminar which was held on September 13th, 2022 with the participation
of eight major Indian cities, NDMA, Indian Institute of Technology, JICA, and others. The major cities
made presentation about the current situations and countermeasures on urban floods. And experts
propose the risk mitigation measures. The main point proposed by eight major Indian cities are listed as
shown in next table.

-2-1



Challenges, Future Measures, and Requests in Flood Countermeasures by City

cit Challenges Upcoming Project S s
i upport Neede
Y Geographical Weather/ Climate Change Drainage System/ DRR measures Non-structural measurement Structural measurement 2
* Drainage system designed based on * Funding engineering solutions by
ravity principal and affected by tides + Execute multi hazard vulnerability adoption of innovative financial
- Extreme rainfall events (35-40% of gravity p p @by risk and capacity analysis models
* Surrounded by the sea on three . . - Existing network was designed for . . . . . .
sides the annual rainfall) occurs in 2-3 rainfall intensity of 35mm/hour and * Update LiIDAR mapping and other + Install 97 ARGs(Automatic Rain * Housing and protecting
. events . necessary layers Gauges) vulnerable communities living
Mumbai * Many area are below sea level . coefficient of run off as 0.5 . . L . .
- A significant population residents - Increasing sea level ~ Tn 1989, a consultant company - Update open/ underground drainage | ° Rejuvenate all four major rivers in | disaster prone areas
in flood prone areas - Heavy rainfall coincides with high sucoested to ’im rove sewerage and network and other utilities like Mumbai - Enhancing the scope of disaster
P tides drfi%l age systempwi th rain fallgin tensity of power supply, gas lines, etc on GIS management protocol by increasing
S0mm/hr with runoff coefficient of 1.00 platform preparedness and flood resilience
' tools
* Rapid urbanization leads reduction - Insufficient capacity of urban
in storage capacity, flood buffering drainages to cope up heavy rainfall
space of irrigation tanks and coastal * Inadequate linear waterway for the  Tamil Nadu State is prone to
wet lands . . releases from the surplus arrangements of . . p .
. * Climate Change brings short . various disasters and the funding
+ Existence of naturally formed . L . . irrigation tanks . . .
. . - duration high intensity rainfall and . . allocation available under SDMF is
. ecologically sensitive shoals within * Radical change in land use and land . . .
Chennai . thunderstorms . . . N/A * Developing sponge city not adequate to implement the
the creeks and river mouths . . cover ignoring drainage aspects
. * Increased tide level during extreme . structural and non-structural
* Narrowed width of the creek and * Surplus courses of the Irrigation tank .
. . weather ) . . . measures to reduce multi-hazard
river mouth slowing down the system which existed in the private risks
discharge into the sea agricultural lands, have been converted
* Sedimentation in the river mouths into other land uses
due to littoral movements + Absence of flood protection walls
- ADB will develop infrastructure to
* The land is tilted toward from the the newly added two Gram
west to the east * GIS map of underground sewerage | Panchayats
* Climate change and extreme . and drainage network * Refurbishment of the damaged
* The shape of the central part of the . * Unpanned land and town planning .
L rainfalls . . + Assess vulnerable brick sewer, and | trunk sewers
Kolkata city is like a bowl shape and storm . - . * Reduced hydraulic capacity of the iy . .. . N/A
water need to be pumped out - Heavy rainfall coincides with high outfall canal system it’s preventive measures * Re-sectioning of drainage
- Reduction of “I/) . terpbo dies tides Y * Desilting of trunk sewers and channels
removing vegetation and greeneries appurtenances ) Dredglng of outfalls .
* Forced discharge from chronic
water logging pockets
* Narrowing of pipe culverts and
lsn\;lfllgtz;ls?r;pvt:iz zr:ilnt)o widen * Flood risk and vulnerability
. . - . assessment
Cofgf:jj;ii lalllctini/?;i(zgar?(?z:era . Oug;)rzlz)e;::tence of retaining walls in * Developing early warning * Budget Rs 1500.0 cr for 173 km of | - Technical guidelines
of open lands &  Obstructions in SWD(storm water dissemination system and monitoring | SWD (storm water drain) * Decentralisation of approval
Bengaluru . Eﬁcroachmen s of lakes N/A drain) mechanism remodelling mechanism to SEC under NDMF

* Rainwater flow from outside of
Bengaluru increases the volume in
sewerage and drainage and lakes

* Collapse of stone masonry wall at
critical Locations

* Chocking at bridges, narrow sewerages
and drainages due to throwing of solid
waste into SWD(storm water drain)

* Unpanned land and town planning

* Implementation of laws to improve
resilience of the built environment for
floods

* Capacity development for
engineers and field officers

* Improve 96 vulnerable points of
SWD
* Develop 65 lakes with 250 crores

framework
* Reimbursement of funds spent in
last 6 months
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cit Challenges Upcoming Project S s
i upport Neede
Y Geographical Weather/ Climate Change Drainage System/ DRR measures Non-structural measurement Structural measurement 2
Short term( 1 year)
* Pre-monsoon and post monsoon
cleaning of sewers/ drains manholes Short term( 1 year)
a'ncli)zlslillszso £ drains + Installation of pumps with
UHNS . actuators linked with water level of
* Maintenance of sluice valves and .
spillway gates raf gauges
PRemoval of obstructions in the Mid term (5 years)
drains + Construction of reservoirs as per
* Implementation of lake land availability
mana[g) ement + Capacity augmentation of the
. drainage system by constructing new
Hyderabad N/A NA NA Mid term (5 years) drains, remodelling of existing drains NA
* Removal of encroachments from L .
the natural and built-up drains by widening / deepening and
construction of parallel drains
Long term(15 years) Long term(15 years)
* Develop flood inundation  Developing sponge city
modelling using 1D-1D and 1D-2D  Construction of permeable
3?2:2:; or any other suitable pavements footpaths and gardens
+ Using technologies like GIS, RS + Creation of flood plains
5 008 > * Roof top gardens and wall gardens
Flood forecasting and Early Warning
Systems and deployment of urban
flood Nowcasting System
Short term
* Clearing of catch pit and line
* Installation of dewatering pumps
* Construction of percolation wells
Long term
. . . * Laying of new storm water lines
Ahmedabad Lakes are filled with rain water of N/A N/A N/A * Construction of new storm water N/A

its surrounding catchment areas

pumping station

* Desilting of existing storm water
lines

* Development of lake with its
surrounding network in catchment
areas

Source: Created by JICA Survey Team based on National Seminar on Urban Flood Mitigation
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DATA COLLECTION SURVEY
ON
DISASTER RISK REDUCTION SECTOR
IN INDIA

October 2023

Japan International Cooperation Agency (JICA)

Nippon Koei Co., Ltd (NK)
Yachiyo Engineering Co., Ltd

Agenda of Meeting
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1. Introduction of JICA Survey Team

| Poston | Name | Company
Team Leader/Formulation of disaster =~ Takamasa NISHIKAWA Nippon Koei (NK)
risk reduction
Deputy Team Leader/ Disaster risk Shoichiro MISAKI Nippon Koei (NK)
assessment
Measures against flooding Toru TAKAHASHI Yachiyo Engineering (YEC)
Organization and legal structure/ Yuichi YAMAGUCHI Nippon Koei (NK)
formulation of flood management
project
Economic/ investment impact analysis  Uyu TANAKA Yachiyo Engineering (YEC)
Supporting Staff Mahmood Ahmad Nippon Koei India (NKI)
Mayank Agrawal
Rishabh Chaudhary
Kaori TANIMOTO Nippon Koei (NK)

2. Objectives of the Survey

The objectives of this survey are:
- to collect and organize basic information on disaster risk reduction sector in India,

- to propose potential yen loan projects and technical cooperation by Japan
International Cooperation Agency (JICA) to reduce or mitigate disaster risk
especially for urban flood protection or management, and

- to prepare Preliminary Project Report (PPR) to promote the potential project.

If the needs of ODA and cooperation are confirmed in the sector, the JICA Survey Team
will support approval procedure of the potential projects.

400,000,000

mm Damage (Mil USD) 300,000,000

200,000,000

Affected People
(Person)

100,000,000

0

Flood Cyclone Earthquake Landslide Tsunami
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3. Outline of the Survey

Long-List of Candidate Cities for Yen Loans (10 cities)

v . i . . . 28 states/8 national Target States Short-listed States
Online Interview with Longlisted Cities (10 CItIeS) capital territory (approx. 10 states) (approx. 3 states)
Selection of Targeted Cities (5 cities) Criteria A Criteria B

v 1. Administrative area flood risk 1. Flood risk assessment results

assessment 2. Needs for yen loans
Site Survey for Targeted Cities (5 cities) 2. NDMA urban flood management 3. Ability/willingness to borrow
project investment priority yen loans

v 3. State's impiementation system 4, Avaiiability of key persons

. . .. .. and capacity 5. Status of other donor support
Selection of Shortlisted Cities (3 cities)

V ! }

: : : Survey Method A Survey Method B
Site Survey to formulate of pOtentlaI project for 1. Review the results of the 2022 1. Calculation of urban food
Shortlisted Cities (3 Cities) Global Data Collection Survey damage by GIS analysis

2. Review NDMA public 2. Questionnaire survey in 10
v information target states
Preparation of Preliminarv Project Report of 3. Expertinterviews 3 :;:L:;nterwews in target 5

Shortlisted Cities and Chennai

* Target Disaster: Urban Flood Mitigation/Management, Cyclone , Tsunami, Earthquake, Landslide, etc.

* Type of Project: ODA Loan Project, Sector Loan Project, Technical Assistance (Capacity Development) 5

4 DIE s atlC <Jo E
Year 2023 2024
Month 8 9 10 11 12 1 | 2 3 | 4 | 5 | 6 7
Phase Create Short-List and Preliminary Project Report (PPR) } Prf?::;i?—fii::d?:;:::e
Project Long-list Long-list Short Draft support putline
f plan candidae -listed for short-listed states
Milestone states states and Chennai
v v A 4 v v
(2) Review existing plans, systems
and analyze jssues

3 (3) Create long-list of candidate statep for
yen loans (interview 10 states)
* Role of local staff: Inforjmation . L.
gathefing and needs survys for (4) Interview target states (visit 5 states)
creatinga longlist, etc.
I—) (5) Select short-listed cities for yen loan candidate (3 cities)
\Work Flow
(7) Prepare Japan visit for short-listed 5 (10) Conduct Japan visit for short-listed
states adminjistrators states gdministrators
————2 (8) Examine draft support outline OJ short-listed states
|_ 5 (9)Propose Preliminary Prdject Report of (12) support discussions.
short-listed states and CHennai on draft|support outline
Report |(1) Create Inception Report 2 (6) Create Interim Report |—> (11) Create Draft Final Report (13) Create Final Report
1 i 1 i 1 i
Local Travel Period Consultants Local Staff
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5. Long Listed Cities

Following states and 10 cities were proposed considering i) priority cities of NDMA's flood management
activities, ii) asset in flooded area, iii) population of the city, and iv) vulnerability of the city.

Potential Cities of Long List

Ahmedabad, Surat

W ELETEH M E] Mumbai (Bombay), Pune (Poona)
Andhra Pradesh and Telangana |[F\[EE1ED)

Patna

Delhi

Bhubaneswar

Guwahati

* Cities in Red:  Population in 2023 is more than 10million
Cities in Green: Population in 2023 is more than 5million

6. Required Information (at this moment)

(1)General Information related to disaster in the City
1) Disaster information such as flood, cyclone, earthquake, landslide, tsunami etc.
2) Disaster related master plan, feasibility study (DPR)
3) Organization / Authority in charge for each disaster
(2)Information related to urban flooding in the City
1) Drainage master plan, feasibility study (DPR) for the urban flooding project
2) Other on-going plan carrying out by international organizations or donors
3) Assumed financial source to implement the Project
4) Future actions, studies and projects plan related to urban flooding in the City
(3) Utilization JICA’s assistance for urban flooding
1) Intention to utilize Japanese ODA loan to implement the project for urban flooding

2) Intention to utilize JICA’s technical assistance (grant) to formulate comprehensive master plan, etc.8
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6. Required Information (in future)

Following information will be needed to prepare Preliminary Project Report (PPR) for the formulation of the
project after nominated to the shortlisted cities.

1) Available existing major drainage facilities such as primary drain, pump, gate, storage facilities etc. in
the City.

Existing drainage 2) Operation of those drainage facilities (regular maintenance, operation rules, condition of the facilities
facilities and etc.)

inundation data  3) Location map and information of inundation (frequency, area, period, flood scale, etc.)

in the City 4) Damage situation due to the inundation (damage types, population affected, total financial damage

etc.)

5) Current general forecast and monitoring system (method) of rainfall and flood
1) Precipitation record in the last 10 years (total mm, mm/hour)

2) Flood records in the last 10 years

Hydraulic related 3) Function and information (Storage volume, operation situation, regular maintenance etc.) of dam site
information upstream of the City, if any.

4) Water level of river, canal and sea, and tide level related with inundation area

5) Tendency and effect of recent climate change (reports, literatures etc.)

) ) 1) Current and future plan of annual budget allocation to drainage sector in the Municipal Corporation
Other information )
2) Land use plan or city development master plan
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September 26 , 2023

India office
Agenda Note

Date : Monday , September 25 , 2023 15:00 — 16:00
Subject: Report on basic research)

Affiliation Position Name
other| NDMA Member & HoD Mr. Kamal Kishore
party Advisor (Mitigation) Mr. Safi Ahsan Rizvi
our |India office Deputy director Jun Watanabe
side Planning investigator Noriko Sakurai (record)

Senior Development Specialist Vipul Mishra

Survey Team Nippon Koei Takamasa Nishikawa et al.

Location: Visit /Meeting (Location: N /A)

[About disaster risk reduction basic survey]

(our side)
After the Survey Team gave a presentation to explain the survey outline, the team members,
process, etc., the long-listed states/cities and priority cities for NDMA were confirmed.

(other party)

+ There is some overlap in the long-listed states/cities with the seven cities to which the NDMA
has allocated urban flood countermeasures budget, but overall there is no sense of incongruity.
If you narrow down your target to five cities, | would like you to consider one or two for
earthquake countermeasures and two for urban floods. Plus one city is that Chennai is an
appropriate as it has the results of technical cooperation.
In addition, regarding the target cities for urban flooding, there are cities at the next tier that have
greater financial and technical needs than the seven cities covered by the NDMA
countermeasure budget, such as Surat, Kanpur, Nagpur, Coimbatore, and Kochi,
Bhubaneshwar, etc. is more desirable to target.
Regarding the budget distribution to the seven cities, the project is currently undergoing the final
approval process by the Ministry of Interior. The plan was for five years starting in 2021, but due
to delays, it is expected to be implemented in about two and a half years (the end date remains
2026).

(our side)
You would like to target cities other than the seven, but assuming that it would be difficult to
meet all the needs of each city with the distribution budget (250 Crore to 500 Crore ). Needs will
change and expand in the future.

(other party)
Although this is true, the seven cities have financial strength and seem to have little needs for
loan projects. Furthermore, supporting cities with higher financial and technological needs is a
more effective and efficient use of the budget, rather than meeting 100% of the needs of cities
with financial and technological capabilities.

(our side)
Would like to have a more detailed interview and discussion with NDMA some other day.

(other party)
If you have any additional questions, please send them via email first. After preparing your
answers at NDMA, having meetings if necessary.

(our side)
Understood.

(other party)
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Please tell us about the involvement of the DEA and MHA in this survey, and the survey target.
Also, is it possible for JICA and NDMA to hold a joint workshop targeting urban flooding ? (note:
linked to the Cabinet Office-Ministry of Home Affairs' intention to restart the initiative).

(our side)

+ This survey is being conducted under the initiative of JICA, and no reports have been made to
DEA or MHA at this time. There is also a background in which DEA is sensitive to project
formation led by JICA , so the timing of input needs to be carefully considered. Current plan is
that we will provide explanations to DEA once the survey has progressed and narrowed down
the cities/states that have a high probability of forming projects .

Targets of this survey include the NDMA and other relevant central government ministries and
agencies, as well as state disaster management departments, water resources departments,
and Municipal Corporations in target cities .
Regarding Joint WS , definitely would like to implement it. Regarding the ongoing Urban Flood
Technical Project, we are also considering inviting other cities/states to seminars to share the
best practices. If NDMA joins as a co-sponsor, inviting other cities will go smoothly.

(other party)
WS could be held in December, taking into consideration the preparation period .

End

(These minutes have not been confirmed by the other party .)
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Study on Data Collection Survey on Disaster Risk Reduction Sector in India

MOM of the Meeting Held with Ahmedabad Officials

Subject MOM of the Meeting Held with Ahmedabad Officials
Day, Date and Time : Thursday, 9" Nov 2023 11:30 AM — 12:30PM IST
Place Virtual
Attendance :

No. | Name | Position

Hyderabad Officials

1.| Mr. Chirag | ACE (WRM), AMC

JICA Survey Team (JST)

1.| Mr. Takamasa Nishikawa | Team Leader, JICA Survey Team (NK)

2.| Mr. Shoichiro Misak Deputy Team Leader, JICA Survey Team (NK)

3.| Mr. Yuichi Yamaguchi Organization and legal structure, JICA Survey Team (NK)
4.| Mr. Uyu Tanaka Economic/ investment impact analysis (YEC)

5.] Mr. Mahmood Ahmad Support Staff, JICA Survey Team (NKI)

6.| Mr. Mayank Agarwal Assistant Engineer- 1, JICA Survey Team (NKI)

7.| Mr. Rishabh Chaudhary | Assistant Engineer- 2, JICA Survey Team (NKI)

8.| Mr. Aman Gupta Supporting Staff, JICA Survey Team (NKI)

9.| Ms. Kaori Tanimoto Supporting Staff, JICA Survey Team (NK)

The discussion points recorded during the meeting are as below:

1. During the meeting the points of discussion held are noted as mentioned below:

a.

ACE (WRM) informed that the city has a gradient from Northeast to Southeast.
There are mainly three catchments in AMC: catchment of Sabarmati River,
Kharicut Canal, and Gota-Godhavi Canal. All the drains are tapped and are
diverted to discharge at the southern part of the Sabarmati River, eastern part
of Korikat Canal and Gota-Godavari canal.

One River Front of 11.25 km already exists along the river stretch in the city.
The width of the river in the city area is 230m.

There are 15 STPs operational in the city having a total treated installed
capacity of 1335MLD.

Vasna Barrage is constructed on the southern part of the Sabarmati River.

. AMC master plan is under preparation and is expected to get approved by

Dec’25.

Urban Flood Risk Mitigation Plan (UFRMP) is prepared based on the under-
preparation master plan. The total estimated cost of the UFRMP is Rs 8,271.09
Cr (USD1,000million).

The priority disasters for which mitigation plan/ infrastructure is required is in
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the sequence- Flood - Cyclone—>Seismic (zone-4).

h. Pumping stations are installed for draining excess water in the event of flood.
These are controlled through the Central Controlling System using SCADA.
However, full automation is not done, SCADA is installed for information

dissemination while operation is done manually.

i. DPR for urban flood mitigation amounting to Rs 250 Cr (USD30million) has
already been prepared and is submitted to NDMA.

j- The river has sufficient capacity to cater the flow even during monsoon period.
The last river flooding event recorded in Ahmedabad was in the year 1971.

k. Due to rapid development, partial inundation in 2-3 hours and inundation at
underpass are frequently occurred in monsoon season in Ahmedabad city.

. World bank is implementing sewerage development project and ADB is
implementing project to develop water supply, sewerage and drainage systems
for 8 municipalities.

2. During the meeting, Ahmedabad officials expressed willingness for adopting JICA

funding for taking up Disaster Risk Mitigation projects.
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Study on Data Collection Survey on Disaster Risk Reduction Sector in India
MOM of the Meeting Held with Ahmedabad Municipal Corporation (AMC)

Officials
Subject MOM of the Meeting Held with AMC Officials
Day, Date and Time : Wednesday, 28" Nov 2023 11:00 AM — 13:00PM IST
Place AMC Office
Attendance :
No. | Name | Position
Ahmedabad Municipal Corporation (AMC) Officials
1.| Mr. Harpalsinh Zala City Engineer (WRM)
2.| Mr. Rakesh Bodhiwala Addl. City Engineer Drainage Projects
3.| Mr. Niraj Purohit Assistant City Engineer Drainage Projects
4.| Mr. Kalpesh Patel Assistant City Engineer Drainage Projects
5.| Mr. Bhavesh Assistant City Engineer Drainage Projects
6.| Ms. Neha Upadhyay Environmental Engineer WRM
JICA Survey Team (JST)
1.| Mr. Takamasa Nishikawa | Team Leader, JICA Survey Team (NK)
2.| Mr. Shoichiro Misaki Deputy Team Leader, JICA Survey Team (NK)
3.| Mr. Mahmood Ahmad Support Staff, JICA Survey Team (NKI)
4.| Mr. Rishabh Chaudhary | Assistant Engineer- 2, JICA Survey Team (NKI)

1. During the meeting the points of discussion held are noted as mentioned below:

a. CE(WRM) informed the current status of storm water facility in AMC as below:

AMC currently has only 33% dedicated storm drain coverage,

Approximately 175km of storm water drains were laid in the western part of
the city through JNNURM funding,

Pumping stations have also been installed at low lying areas for discharging
storm water directly into the river in the event of heavy rainfall. Water level
of Kharicut Canal flowing eastern part of the city is higher than ground level
and enhancement of their capacity is needed, and

Interlinking of some lakes has already been done in the eastern part of the
city.

b. Situation of rainfall in AMC as below:

Currently 10-12 inches of rainfall occurs only in 4-5 hours which generates
huge amount of runoff.

Due to change in rainfall pattern, the existing drainage system is insufficient
to cater the storm water flood. (Design rainfall intensity: I= 25mm/hr to
74mm/hr)
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The new master plan is being prepared as per the new draft CPHEEO guideline
which will also be rolled out soon. The Master Plan till 2050 of the city is under
preparation and is 70-80% finalized. It is informed that the master plan is
expected to be finalized by Dec’24.

- Due to poor performance of the agency preparing the Master Plan, AMC is
in the process of procurement of new agency for completion of the master
plan.

- The hydraulic design done in the master plan will remain the same, however,
new agency will formulate short-term, medium-term and long-term projects
that needs to be taken up based on the final master plan.

Based on the draft Master Plan AMC has identified projects worth Rs 8600 Cr,
and 80-90% components will remain same even after finalization of master plan.

The major works identified based on the master plan are:
i. Improvement of ground infiltration
ii. Flood management by detention ponds/ tanks
ii. Interlinking of existing 125 lakes
iv. Low impact development like the development of 250 gardens etc.

AMC has already submitted one DPR amounting to Rs 250 Cr to NDMA
consisting with early warning system (40 Cr) and Structural measure (210 Cr).
This DPR is prepared based on the new master plan.

Situation of the disaster in Ahmedabad is as below:

- The city is more than 500km away from the sea, therefore the city does not
experience cyclone problems.

- Ahmedabad is under earthquake category 5 and the last massive
earthquake was experienced in Jan 2001, which led to the collapse of more
than 100 buildings and major fatalities. He further informed that since than
the building codes have already been upgraded.

Situation of sewerage development is as below:

- Total water supply in the city is approximately 1600MLD and sewage
treatment capacity is 1300MLD. Thus, sufficient treatment capacity is
available for the treatment of sewage generation of the city.

- One World Bank funded project for the upgradation of 1100MLD capacity
of STPs is under progress.

- Since sewage sludge recycle/reuse is not included in the scope of WB
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project, AMC has willingness to get support for sewage sludge
management including power generation by bio-gas, incineration, or its
reuse as other objective such as fertilizer. When AMC visited Japan
(Fukuoka), they visited the STP which reused sewage sludge.

2. AMC expressed willingness to take JICA loan for taking up infrastructure works for

storm water drainage.
3. The meeting concluded with a site visit like- pumping station, lake for interlinking work.

Data received:
i. Final volume of comprehensive drainage and storm water master plan for next 30
years
ii. Copy of DPR submitted to NDMA.

-3-2-7



Site Visit Photos

Chharodi lake Part of Interlinking of Lake Project
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Study on Data Collection Survey on Disaster Risk Reduction Sector in India

MOM of the Meeting Held with Municipal Commissioner Ahmedabad Municipal

Corporation (AMC)

Subject MOM of the Meeting Held with Municipal Commissioner
Day, Date and Time : Wednesday, 28t Nov 2023 17:00 PM — 18:00PM IST
Place Municipal Commissioner Office
Attendance :
No. | Name | Position
Ahmedabad Municipal Corporation (AMC) Officials
1.| Mr. M. Thennarasan Municipal Commissioner
2 | Mr. Mihir P Patel Deputy Municipal Commissioner, Water and Drainage
Projects
3.| Mr. Harpalsinh Zala City Engineer (WRM)
4.| Mr. Bhavesh Assistant City Engineer Drainage Projects
JICA Survey Team (JST)
1.| Mr. Takamasa Nishikawa | Team Leader, JICA Survey Team (NK)
2.| Mr. Shoichiro Misaki Deputy Team Leader, JICA Survey Team (NK)
3.| Mr. Mahmood Ahmad Support Staff, JICA Survey Team (NKI)
4.| Mr. Rishabh Chaudhary | Assistant Engineer- 2, JICA Survey Team (NKI)

1. During the meeting the points of discussion held are noted as mentioned below:

a. The Municipal Commissioner (MC) officially expressed AMC’s willingness to

utilize JICA loan for the improvement of drainage facilities based on new Master

Plan.

b. The MC informed current status of drainage works as below:

The city has no/ limited flood vulnerability due to river, however, during the
event of excess rainfall city experiences flood like situation.

Underground drainage has limited carrying capacity and needs upgradation.

Amajor issue is the frequent breakdown of existing sewer and drainage lines
during monsoon season. Rehabilitation work and strengthening of existing
sewer and drainage lines needed for the city.

Another issue is the settlement of sewer and drainage lines during monsoon.

There are 35 storm water pumping stations to pump storm water to Kharicut
canal during monsoon.

c. MC suggested that the projects can be taken up in piece meal based on the

priority.
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Study on Data Collection Survey on Disaster Risk Reduction Sector in India
MOM of the Meeting Held with Surat Municipal Corporation (SMC) Officials

Subject : MOM of the Meeting Held with SMC Officials
Day, Date and Time : Wednesday, 30" Nov 2023 11:00- 13:00 and 15:00-1600 IST
Place : SMC Office
Attendance :
No. | Name | Position
Tapi River Front (TPR) Officials
1.| Mr. Jayesh Chauhan DGM (Tapi River Front)
2.| Mr. Rakesh Barfiwala Assistant Engineer Tapi River Front
3.| Ms. Sakshi Company Secretary, Tapi River Front
4.| Ms. Nital Doshi DPO, Surat District Disaster Management Authority
5.| Mr. Vinod Luhar Assistant Engineer, Drainage Department
6.| Mr. Mitesh Patel Assistant Engineer, Drainage Department
JICA Survey Team (JST)
1.| Mr. Takamasa Nishikawa | Team Leader, JICA Survey Team (NK)
2.| Mr. Shoichiro Misaki Deputy Team Leader, JICA Survey Team (NK)
3.| Mr. Rishabh Chaudhary | Assistant Engineer- 2, JICA Survey Team (NKI)

1. During the meeting the points of discussion held are noted as mentioned below:

a. There is flood risk but river is not the source of flooding in Surat. River flooding
occurs only when heavy rain and discharge of storage water from upstream dam
occurs simultaneously. In this regard, SMC requests JICA ODA fund for
rejuvenation project of the creeks. The outline is as below:

FS DPR Project Cost (Cr)

Land Construction | Total

1) Bhedwad Completed Completed 864 678 1542
Creek

2) Varachha Completed - 585 335 920
creek

3) Chhaprabatha | Completed - 288 258 550
creek

Total 1,737 1,271 3,012

b. Situation of disaster in Surat is as follows:

- Among the various disasters, urban flooding is the major issue faced by the
city. Although many district/ city level initiatives have already been taken up for
the mitigation, work still needs to be done.

- The last major flood event occurred in the year 2006 due to overflow in the
Tapi river. Ukai dam is the last dam on Tapi river and water takes 8-9 hrs to
reach Surat city from Ukai dam.

- Besides flood due to Tapi river, creeks are another major source of flooding.
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c. Disaster management plan for Surat district was prepared in 2023 and is available

online.

d. Necessary measures for urban food protection are as below:

Rehabilitation and restructuring of the existing drains and creeks are the major
requirement for mitigation of urban flooding for Surat.

It was informed that the rainfall pattern has changed drastically. Presently, 6
inches of rainfall occurs in just 4 hrs, thus restructuring and upgradation of the
stormwater drains needs to be done.

Surat is divided into 9 zones based on the catchment of minor and major
creeks flowing through the city. In order to mitigate the flooding due to Creeks,
remodelling and restructuring of creeks is necessary.

e. SMC has taken up remodelling and restructuring of creeks. This has been done

under three phases:

Phase-I: Remodelling and restructuring of 6.6km of Mithi and 6.6km of Kankar
creeks were done through Govt. of India and Govt. of Gujarat funding.

Phase-ll: Work on Koyli creek has been taken up. Development of initial
1.35km stretch completed, work on middle stretch of 1.5km is under progress
while work on 3.85km is yet to start, however tender already awarded.

Bhedwar creek DPR at an estimated cost of Rs 678.10 Cr is prepared and
submitted to Irrigation Department for approval. However, approval and fund
sanction is yet not given.

The Meethi Creek remodelling work included chanelising it through 15m RCC
box type drain. There are no pumps installed in creeks, however, within the
creek basin pumps are installed at few strategic locations within the creek
basin, which are used at the time when water level in the creek at HFL.

2. The meeting concluded with site visit.

Data received:

Surat disaster management plan

DPR of Bhedwar and Godadara Creek remodelling

Feasibility report of Chaprabhatha, Varacha and Koyli Creek
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Site Visit Photos

Koyli Creek Development Work

Koyli Creek Last Stretch Where Work Yet

to Start

Completed Work on Kankar Creek

Pumps Instaled in Meethi Creek Basin
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Study on Data Collection Survey on Disaster Risk Reduction Sector in India

MOM of the Meeting Held with Gujarat State Disaster Management Authority

(GSDMA)
Subject MOM of the Meeting Held with CEO
Day, Date and Time : Wednesday, 29" Nov 2023 15:30 PM — 16:30PM IST
Place GSDMA Office
Attendance :
No. | Name | Position

Gujarat State Disaster Management Authority (GSDMA) Official

1.

Mr. Anupam Anand Chief Executive Officer (CEQ)

2.

Mr. Prashant Makhwana

JICA Survey Team (JST)

1.

Mr. Takamasa Nishikawa | Team Leader, JICA Survey Team (NK)

2.

Mr. Shoichiro Misaki Deputy Team Leader, JICA Survey Team (NK)

3.

Mr. Rishabh Chaudhary | Assistant Engineer- 2, JICA Survey Team (NKI)

During the meeting the points of discussion held are noted as mentioned below:

a.

During the start of the meeting CEO, GSDMA informed that no communication
either from NDMA or State Government regarding the study project by JICA. He
suggested that he can only share data if communication/ instruction either from
State government or NDMA has been given.

The CEO informed that the state has sufficient fund available for disaster risk
mitigation and JICA's support is not required. When AMC (Ahmedabad) or SMC
(Surat) will implement JICA ODA project, GSDMA will not be the authority to
approve their DPR. In this regard, the ODA projects can be proposed from each

municipal corporation.

CEO informed that most part of the State is under category-5 of seismic zone and
having been the longest coastline (approximately 1600km from Kutch to Surat), it
suffers from cyclone and urban flooding.

CEO further informed that a project for early warning dissemination project for
coastal areas from Bharuch to Surat is currently under implementation.

It was also informed that 76 cyclone shelters have been constructed in the coastal
areas through World Bank funding. Apart from these shelters, village schools and
anganbadi buildings are also used as shelters during the event of cyclone.

It was also informed that during the cyclone Biparjoy, struck Gujarat during June
2023, IMD intimidated one week earlier which enabled GSDMA to deploy NDRF &
SDRF teams and evacuation of the people to safe locations.
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g. Hazira and Dahej are the two major industrial areas for which project related to
industrial disaster can be explored.
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DATA COLLECTION SURVEY
ON
DISASTER RISK REDUCTION SECTOR IN INDIA

Minutes of Meeting

Date: November 20, 2023
Time: 18:15 - 20:00 (India Standard Time)
Venue: Maharashtra Institute of Transformation (MITRA) Office
Attendance:
No. Name Agency/Company

Maharashtra Institute of Transformation (MITRA)

1 Praveen Singh Pardeshi | CEO of MITRA

Municipal Corporation of Greater Mumbai (MCGM)

2 P. Velrasu Additional Municipal Commissioner

3 Vibhas Acharekar Chief Engineer of Storm Water Drainage Department

4 P.D. Ramngade Department Officer of Storm Water Drainage Department (Mithi River Project)
JICA Survey Team (JST)

5 Takamasa Nishikawa JST- Team Leader / Formulation of Disaster Risk Reduction

6 Shoichiro Misaki JST- Deputy Team Leader / Disaster Risk Assessment

7 Kumar Sampath Nippon Koei India
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5. Highlights of discussion

10.
End

JST explained the outline of the survey. MCGM explained the current flood situation and
completed/on-going drainage projects in Mumbai. MITRA suggested to apply large scale drainage
tunnel to mitigate the further flood situation against the recent climate change.

MCGM has 15 departments such as drainage, sewerage, solid waste, disaster management and air
pollution etc. Storm water drainage department is in charge for all the flood reduction projects
including measures for rivers/nallahs in the city.

MCGM informed that MCGM has implemented several drainage projects by their own budget in
accordance with the BRIMSTOWAD was formulated in 1995 and updated in 2018. The drainage
facilities such as pumping station, expansion of the rivers and desilting of the rivers etc. are being
carried out in order to reduce the flood against 55mm/hour rainfall intensity which is not taken into
consideration the climate change.

MCGM is implementing the flood control and sanitation improvement project in Mithi River. The
project has 4 packages, of which package-1 has already been completed in the upstream of the river.
Package-2 is still on-going, around 80% of the work is completed. However, it will take time to
relocate the residents along the river and the required process is proceeding gradually from the areas
where land acquisition and relocation have progressed. Package-3 is to be announced the procurement
of the contractor. Package-4 is implementing a construction of sewer including sewer installation by
shield construction method with a diameter of 2.6m.

National Center of Coastal Research (NCCR) estimating the sea water level will be raised to 1.2m to
3.0m in future. It is required to study the conditions of climate change and update the drainage facilities.
MCGM emphasized that MCGM has enough budget to implement the flood mitigation projects which
is listed in the BRIMSTOWAD (2018) with their own budget. However, to further improvement of
drainage facility against the recent climate change, drainage master plan is required.

MITRA suggested that large scale underground drainage tunnel like Tokyo and Yokohama could be
one of the option to address higher rainfall intensity due to climate change. It is also required to
consider that Mumbai city is receiving the water 200km far from the center of the city. Therefore,
utilization of stored rainwater shall also be considered in the formulation of the master plan.
Furthermore, the measures of protection and preservation of mangrove at the downstream of Mithi
river is also important to rejuvenation of the river,

MCGM would like to formulate a long term and a short term project in the master plan. MCGM
insisted that the master plan will be able to formulate within 7-8 months by utilizing the required data
and information studied in the updated BRIMSTOWAD (2018).

Other than physical solution to flood mitigation, MCGM would like to install a flood monitoring
system, flood modeling, and synchronized system with metrological data (climate forecast) in Mumbai
city.

JST was requested to issue a request letter for the detailed required information.
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Study on Data Collection Survey on Disaster Risk Reduction Sector in India
MOM of the Meeting Held with Disaster Management — Brihanmumbai Municipal

Corporation (BMC) Officials

Subject : MOM of the Meeting Held with Disaster Management —

Brihanmumbai Municipal Corporation (BMC) Officials

Day, Date and Time : Wednesday, 215t Nov 2023 11:00 AM — 12:00 Noon IST
Place : Disaster management Control Room, 2" Floor, Main BMC
Office
Attendance
No. | Name | Position

Hyderabad Officials

1.| Smt Ashwini Bhide - IAS | Additional Municipal Commissioner (E.S), BMC

2.| Sh. Mahesh Narvekar Director - Disaster Management, BMC

3.] Smt. Rashmi Lokhande | Chief Officer - Disaster Management, BMC

JICA Survey Team (JST)

1.| Mr. Takamasa Nishikawa | Team Leader, JICA Survey Team (NK)

2.| Mr. Shoichiro Misak Deputy Team Leader, JICA Survey Team (NK)
3.| Mr. Mahmood Ahmad Support Staff, JICA Survey Team (NKI)
4.| Mr. Mayank Agarwal Assistant Engineer- 1, JICA Survey Team (NKI)

The discussion points recorded during the meeting are as below:

Director Disaster Management BMC showed the small video, which presents the efforts
of BMC to tackle disasters.

Director Disaster Management BMC gave a tour to the entire Disaster control room and
explains the various features equipped to tackle the disaster and mitigate it.

AMC (E.S) told that the Landslide is one of the major disaster in the city since some
households are located at the hilly area. And JST are requested to suggest the measures
to minimize the risk of landslides, if Japan is having some measures applicable.

The communication failure is the biggest fear of BMC during any disaster. Director
Disaster Management BMC asked JST to suggest available Japanese technology to
stabilize the communication during disaster.

Communal ditch for multiple utility line was also discussed due to limited space under or
along road in Mumbai for installation of utility lines.

As per the Disaster Management officials, Mumbai is also prone to Earthquakes. The
officials asked JST to look into Indian Standard Codes IS 1983 and NBC 2016 for
updation to have earthquake resistant buildings.
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DATA COLLECTION SURVEY
ON
DISASTER RISK REDUCTION SECTOR IN INDIA

Minutes of Meeting

1. Date: November 24, 2023
2. Time: 15:30 - 17:00 (India Standard Time)
3. Venue: Pune Municipal Corporation (PMC) Office

4. Attendance:

No. Name Agency/Company

Pune Municipal Corporation (PMC)

1 Santosh Shrikrishana Tandle | Supretending Engineer

Primove Consultant

2 Vishal Ujagare Consultant

3 Manish Ahire Sr- Engineer

JICA Survey Team (JST)

4 Takamasa Nishikawa JST- Team Leader / Formulation of Disaster Risk Reduction
5 Shoichiro Misaki JST- Deputy Team Leader / Disaster Risk Assessment

6 Mayank Agarwal Assistant Engineer-1, JICA Survey Team (NKI)
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5. Highlights of discussion

9.

End

JST explained the outline of the survey. PMC explained the current flood situation and on-going
drainage projects in Pune.

PMC asked whether JST has explained about the Survey to state government. JST answered that we
will visit the state government after the selection of priority project at the next trip.

PMC explained that Pune is surrounded by hilly area for 20 km around the city. Therefore, all the
rainfall tends to go from hilly side into the center of the city. The main river of Mulla River has an
enough capacity to flow those storm water. However, the tributaries connecting into the Mulla River
has not been constructed sufficiently.

There are 23 basins with total area of around 480 km? in Pune city.

Population of Pune is getting increased since Pune is recently developing by IT sector as Bangalore
city.

In 2019, heavy rainfall with the 180mm/hour was recorded and 20 people died. In 2019, 2021 and
2022, rainfall more than 100mm/hour was happened.

DPR was prepared in 2007, and that was approved by NDMA after updating the original DPR in 2023
taking into consideration the recent increasing of the rainfall intensity.

Approved amount in DPR is INR 478 Cr in total of which NDMA will finance only INR 286 Cr.

In NDMA financed project, spot drainage improvement and preparation of master plan are included.

Pune has the following priority projects:

Priority Features Project Cost Status
1% NDMA  financed project  which | INR 286 Cr NDMA will finance and
implement the spot improvement project commence the project soon.

about 78 locations

2nd Remaining 60 spots improvement project | INR 190 Cr DPR was approved.
which does not found the finance yet Still finding the financial
source
3 Drainage facility improvement in 11 | INR 600 Cr DPR has been prepared but
villages not approved yet.
4 Drainage facility improvement at 23 new | INR 1,000 Cr | City plan has to be prepared
villages at first, accordingly

drainage plan can also be

prepared.

Pune also plans to implement the sewerage project under the IFC loan project with the approximate

amount of INR 1,400 Cr. The feasibility study of the project has already been implemented.

-3-2-19



Study on Data Collection Survey on Disaster Risk Reduction Sector in India

MOM of the Meeting Held with Hyderabad Officials

Subject
Day, Date and Time

Place

Attendance

Virtual

MOM of the Meeting Held with Hyderabad Officials
Wednesday, 8™ Nov 2023 12:00 AM — 13:00PM IST

No. | Name

Position

Hyderabad Officials

1.| Mr. Prakash Reddy

Director, Enforcement Vigilance & Disaster Management
(EVDM)

2.| Mr. Kishan

Chief Engineer, Greater Hyderabad Municipal Corporation
(GHMC)

JICA Survey Team (JST)

Mr. Takamasa Nishikawa

Team Leader, JICA Survey Team (NK)

Mr. Shoichiro Misak

Deputy Team Leader, JICA Survey Team (NK)

Mr. Yuichi Yamaguchi

Organization and legal structure, JICA Survey Team (NK)

Mr. Mahmood Ahmad

Support Staff, JICA Survey Team (NKI)

Mr. Mayank Agarwal

Assistant Engineer- 1, JICA Survey Team (NKI)

Mr. Rishabh Chaudhary

Assistant Engineer- 2, JICA Survey Team (NKI)

Mr. Aman Gupta

Supporting Staff, JICA Survey Team (NKI)

©INO |01~ WIN =

Ms. Kaori Tanimoto

Supporting Staff, JICA Survey Team (NK)

The discussion points recorded during the meeting are as below:

1.

During the meeting the points of discussion held are noted as mentioned below:

a. Chief Engineer informed that there are 2 wings in GHMC:

i. Disaster Risk Management for non-structural works responsible for

preparedness and response in the event of disaster

ii. Engineering wing for structural works responsible for the construction of

disaster mitigation related works

b. The Chief Engineer informed that phase-1 of the Hyderabad Urban Flood
Mitigation Project has already been completed at an estimated cost of Rs 1000

crore (USD120million). In the first phase strategic nallah impact program has

been implemented under which lake to lake and major nala connectivity works

have already been taken implemented. The project is implemented through

Indian Nationalized Bank Loan named as State Bank of India

c. The Chief Engineer (CE) further informed that DPR for second phase of works

is also prepared. The total estimated cost of the project in phase-2 is

approximately Rs 2,000 Cr (USD240million) for which agency is looking up for

funding institutions for the implementation of second phase of works. The scope
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covered under phase-2 DPR includes capacity enhancement of the existing
storm water drains (desilting).

d. The CE informed that the Musi River which flows through the center of the city
has enough capacity and does not cause flooding due to overflow. Also, he
informed that there are two reservoirs/ dams already constructed on the
upstream of the river as a precautionary measure for prevention of flooding.

e. The CE also informed that except for the urban flooding issue there is no other
serious disaster risk in Hyderabad.

f. Due to urban flooding, there is no loss of life but business loss in Hyderabad.

g. The master plan of Hyderabad city was prepared 3 years back which also
covers area beyond administrative boundaries and has catchment specific
details.

h. Director, EVDM briefed about the available facilities and infrastructure for
disaster risk preparedness and response. He informed that they have 30
Disaster Response Force (DRF) teams.

i. Director, EVDM also informed that the last major flood event occurred in the
year 2020.

2. During the meeting, Hyderabad officials expressed willingness for adopting JICA

funding for taking up Disaster Risk Mitigation projects.
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Study on Data Collection Survey on Disaster Risk Reduction Sector in India
MOM of the Meeting Held with Greater Hyderabad Municipal Corporation
(GHMC) Officials

Subject : MOM of the Meeting Held with GHMC Officials and Site visit
Day, Date and Time : Thursday, 07t Dec 2023 10:30 AM — 17:00PM IST
Place : GHMC Office and Sites
Attendance :
No. | Name | Position
Greater Hyderabad Municipal Corporation (GHMC) Officials
1.| Sh. Prakash Reddy, IPS I(Dé:;e[c;’;\(/)lg Environment Vigilance & Disaster Management
2 | sh. Kishan Chief Engineer (CE), Strategic Nala Development Program
(SNDP)
3.| Sh. AKrishnaiah Executive Engineer, SNDP Projects
4.| Sh. Ajesh Reddy Assistant Engineer
JICA Survey Team (JST)
1.| Mr. Shoichiro Misak Deputy Team Leader, JICA Survey Team (NK)
2.| Mr. Mayank Agrawal Assistant Engineer- 1, JICA Survey Team (NKI)
1.| Mr. M. Anil Kumar Senior Manager, Nippon Koei India Pvt Ltd
. Managing Director, NCPE Infrastructure India (P) Ltd,
Dr. S. M. Subhani Consultant to GHMC SNDP
3.| Mr. Ram Mohan Jafargad | General Manager, NCPE Infrastructure India (P) Ltd,
Consultant to GHMC SNDP

1. During the meeting the points of discussion held are noted as mentioned below:

a. CE informed that the Master Plan is already updated in 2020 with the guidelines
as mentioned in Central Public Health and Environmental Engineering
Organization (CPHEEO) manual for drainage works. The first Master Plan was
prepared in 2003-04 for Municipal Corporation of Hyderabad (MCH) covering
175 km? area. The second Master Plan was prepared in 2008-09 for Greater
Hyderabad Municipal Corporation (GHMC) covering 625 km? area.

b. GHMC recently updated the Master Plan in the year 2020 as per the latest
Drainage manual published by CPHEEO with consideration of 50 mm/hr rainfall
and return period of once in a five year.

c. As per the Master plan, the Phase 1 is majorly project for lake to lake
connections by drains. Almost 90% of the phase 1 work has been completed
which is having project cost of about Rs. 1,000 Cr.

d. Phase 2 of the project consists of construction and redesigning of Tertiary &
secondary drains. The estimated project cost for the Phase 2 is Rs. 5,000 Cr.
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e. As informed by the CE, out of the total estimated amount in Phase 2, Rs. 2,500
Cr is required for GHMC area and Rs. 2,500 Cr is required for fringe area, which
contributes as a catchment to GHMC.

f. For the removal of encroachment along the Musi river in Phase 2, GHMC will
utilize in-house funds.

g. The major outfall in Hyderabad is Musi River. The development and
maintenance of Musi River is done by the State Govt. Authority known as Musi
Riverfront Development Cooperation Limited (MRDCL).

h. There is no plan to construct the pumping station since flows from tributaries to
the Musi river could be by the gravity.

i. The preparation of detail design and DPRs for Phase 2 is underway.

j- As informed by CE the execution for Phase 2 works is scheduled to be start by
July 2024.

k. Phase 2 is planned to be executed by several numbers of construction
packages. The construction will proceed in stages, commencing with the
highest priority area. Each package cost should not be more Rs. 500 Cr.

Director EV&DM informed that they need funding for the early flood alarming system.

For the same he handed over the proposal in hard copy as well as in soft copy to JST.

It was advised by CE to write a letter to Commissioner GHMC requesting the data

regarding Master Plan, ongoing Phase 1 works and proposed Phase 2 works.

Hyderabad is not an earthquake prone and there are no other serious disasters. Therefore,

flood control is the highest priority issue in Hyderabad.

JST also had a site visit along with GHMC officials to look into the ongoing Phase 1

works.
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Meeting Photos
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Site Visit
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Study on Data Collection Survey on Disaster Risk Reduction Sector in India

MOM of the Meeting Held with Guwahati Metropolitan Drinking Water and Sewerage Board

(GMDW&SB) Officials
Subject : MOM of the Meeting Held with Guwahati Metropolitan Drinking
Water and Sewerage Board (GMDW&SB) Officials
Day, Date and Time : Friday, 10" Nov 2023 11:00 AM — 12:00 Noon IST
Place : Virtual
Attendance
No. | Name | Position

Hyderabad Officials

1.| Mr. Rupjyoti Talukdar

| Executive Engineer —- GMDW&SB

JICA Survey Team (JST)

Mr. Takamasa Nishikawa

Team Leader, JICA Survey Team (NK)

Mr. Shoichiro Misak

Deputy Team Leader, JICA Survey Team (NK)

Mr. Yuichi Yamaguchi

Organization and legal structure, JICA Survey Team (NK)

Mr. Mahmood Ahmad

Support Staff, JICA Survey Team (NKI)

Mr. Mayank Agarwal

Assistant Engineer- 1, JICA Survey Team (NKI)

Mr. Rishabh Chaudhary

Assistant Engineer- 2, JICA Survey Team (NKI)

Mr. Aman Gupta

Supporting Staff, JICA Survey Team (NKI)

XN B WIN =

Ms. Kaori Tanimoto

Supporting Staff, JICA Survey Team (NK)

The discussion points recorded during the meeting are as below:

1. During the meeting the points of discussion held are noted as mentioned below:

a. The Executive Engineer updated on the ongoing sewerage and water supply

projects.

b. It was communicated that Guwahati is Earthquake Prone.

c. The Disaster Management plan is available on the website.

d. The Executive Engineer also informed the JST that the Disaster Management

and Urban Drainage part is taken care by Guwahati Metropolitan Development

Authority (GMDA). The information and details for the Disaster Management
shall be provided by GMDA only

2. It was suggested by GMDWG&SB to arrange the meeting with GMDA.
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Study on Data Collection Survey on Disaster Risk Reduction Sector in India

MOM of the Meeting Held with Guwahati Metropolitan Development Authority

(GMDA) Officials

Subject MOM of the Meeting Held with GMDA Officials
Day, Date and Time : Monday, 4t Dec 2023 11:15 AM — 12:30PM IST
Place GMDA Office
Attendance :
No. | Name | Position
Guwahati Metropolitan Development Authority (GMDA) Officials
1.| Ms. Manali Jain Secretary GMDA
2.| Mr. Mantu Bora Superintending Engineer (SE), GMDA
3.| Ms. Seema Assistant Engineer, GMDA

JICA Survey Team (JST)

1.| Mr. Shoichiro Misak Deputy Team Leader, JICA Survey Team (NK)

2.| Mr. Rishabh Chaudhary | Assistant Engineer- 2, JICA Survey Team (NKI)

1. During the meeting the points of discussion held are noted as mentioned below:

a.

SE informed that major disasters experienced in Guwahati are landslide,
earthquake and flooding.

It was informed that for landslide, projects have already been implemented as
and when needed.

Regarding earthquake, the last massive/major earthquake event occurred in
1952 which led to major fatalities. Since than building codes were revised and
earthquake resistant infrastructure has been built. The last major earthquake of
7.2 Richter-scale occurred in 2021, however, no major fatalities happened.

Brahmputra river divides the city into two parts. The average width of the river
is 7-8 km, however the width around the city area is only 1.5km and water level
of the river during rainy season becomes high. Therefore, it causes flooding in
the city.

It was informed that there are 4 creeks/ small rivers that drains stormwater flood
from city to Brahmputra.

There are 3 major lakes in the city- (a) Deepor beel (lake) which is a Ramsar
site, (b) Silsako lake and (c) Borsola beel (lake). The southern side of the city
has hills.

The current master plan of the city was prepared in 2008 targeted for the year
2025. The city is divided into 8 basins for catering the urban flood issue. The
master plan said that the capacity of pumping station and river improvement
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are required in order to enhance the flow capacity.

Based on the master plan, basin wise DPRs at an estimated cost of Rs 754 Cr
were prepared in 2008, however, due to scarcity of fund, not all the projects
were implemented.

It was informed that ADB has in principally agreed to fund Rs 150 Crs for the
two basins- Bahini & Hathinala. However, the DPRs in 2008 are very old, so
ADB has instructed GMDA to update the DPRs to present situation and current
price value. GMDA is in the process of issuing EOI for the updation of all the
DPRs.

One project for construction of underground box drain for connecting the Bahini
Basin with Silsako lake is under progress.

It was also informed that submergence is experienced in the city for at least 7
days every year. The total requirement of pumping is 90 m3/s against which
only 10% capacity is available in the city.

There are 3 flood control gates available in the city, but these are inadequate.
These are:

e Bondajan Sluice Gate

e Bharalu Sluice gate

e Khanjan Sluice gate

. It was informed that new Master plan is under preparation. Hydraulic modelling
is also proposed to be done in the new master plan.

It was informed that the storage capacity of the lakes and creeks needs to be
improved. Minimum 1-2m dredging needs to be done. Also, the widening of the
creeks needs to be done. For widening of creeks sufficient govt land is available
along the creeks.

It was informed that Water Sensitive Urban Design (WSUD) and aquifer
management plan for the city has been prepared.

It was also informed that one DPR amounting to Rs 250 Cr for the development
of Silsako lake was submitted to NRCD for funding, however, the project was
not approved by the ministry due to shortage of funds.

Similarly, one DPR for the development of Borsola beel (lake) is prepared but
the project could not be taken up due to unavailability of funds.

The two DPR of Silsako and Borsola proposes to increase the storage capacity
of the lakes so that the flooding situation of the city can be improved.
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2.

3.

GMDA expressed willingness to take JICA loan for taking up infrastructure works for
storm water drainage. Beside the two basins of Bahini and Hathinala which might be
implemented by ADB, GMDA would ask JICA's support for updating the DPR and
implementation of the project. It is preliminary estimated that the construction cost for

Baharalu is Rs 450 Cr (2008 MP price base).

The meeting concluded with a site visit like- pumping station, lake for interlinking work.

Data received:

Copy of DPRs available.
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Site Visit Photos

Drainage Plan of Guwahati:
Major Drainage Basin & Channel
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Bharalu Drain Pumping Station Bondajan Sluice Gate PS

\

Bondojan Sluice Gate \ Under Construction Silsako Lake PS
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Study on Data Collection Survey on Disaster Risk Reduction Sector in India
MOM of the Meeting Held with Bhubaneswar Municipal Corporation (BMC)

Officials
Subject MOM of the Meeting Held with BMC Officials
Day, Date and Time : Wednesday, 037 Jan 2024 11:00 AM — 12:00AM PM IST
Place Online
Attendance :
No. | Name | Position

Bhubaneswar Municipal Corporation (BMC)

1.

Mr. Shri Vijay Amruta
Kulange

Commissioner of Bhubaneswar Municipal Corporation
(BMC)

2.

Dr. Manoranjan Sahu

Deputy Commissioner of Bhubaneswar Municipal
Corporation (BMC)

3.

To be confirmed

Engineer, BMC

JICA Survey Team (JST)

Mr. Takamasa Nishikawa

Team Leader, JICA Survey Team (NK)

Mr. Yuichi Yamaguchi

Organization and legal structure, JICA Survey Team (NK)

Mr. Mayank Agrawal

Assistant Engineer- 1, JICA Survey Team (NKI)

Mr. Rishabh Chaudhary

Assistant Engineer- 2, JICA Survey Team (NKI)

gR W=

Mr. Aman Gupta

Supporting Staff, JICA Survey Team (NKI)

1. After the explanation of the outline of the survey by JST, the Municipal Commissioner of

BMC explained as below:

The disasters in Bhubaneswar are urban flooding and cyclone. No other disasters
have occurred in Bhubaneswar.

The major locations of flooding have already been identified. The water logging is
occurred ward No.4, along NH16 (underpass, jaideep vihar and ISKCON temple),
and suburban area. Water logging will disappear 1-2 hours after heavy rainfall. The
rainfall is 230-250 mm/day.

BMC is improving flooding situation to be logging free city, but no MP and DPR
have been prepared regarding urban flooding. In this regard, BMC requires MP for
urban flooding and would like to request JICA to formulate MP in technical
assistance.

Rainwater harvesting (filtration to ground) is also required to reduce runoff and to
recharge groundwater.

The Badagada canal requires redesigning as it causes flooding in Lakshmi sagar
area.

In addition, the risk of cyclones and subsequent water logging is also an important
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issue to be solved for BMC. Heavy rainfall occurs during cyclone which causes heavy
destruction and flood like situation. At this moment, there is no pumping station for
urban flooding and such PS will be required to reduce water logging.

BMC informed that it requires permission from UDD before sharing the information of
urban floodings such as major locations of floodings and rainfall data. NKI engineers will
contract BMC to collect information.
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Study on Data Collection Survey on Disaster Risk Reduction Sector in India
MOM of the Meeting Held with Patna Municipal Corporation (PMC) Officials

Subject : MOM of the Meeting Held with PMC Officials
Day, Date and Time : Monday, 22" Jan 2024 14:00- 15:00 IST
Place : Online
Attendance :

No. | Name | Position

Patna Municipal Corporation (PMC) Officials

1.] Mr. Surendra Kumar Sinha | Chief Municipal Engineer

JICA India

1.| Mr. Vipul Mishra | Representative

JICA Survey Team (JST)

1.| Mr. Takamasa Nishikawa Team Leader, JICA Survey Team (NK)

2.| Mr. Shoichiro Misaki Deputy Team Leader, JICA Survey Team (NK)

3.| Mr. Yuichi Yamaguchi Organization and Legal Structure, JICA Survey Team
(NK)

4.| Mr. Mayank Agrawal Assistant Engineer- 1, JICA Survey Team (NKI)

5.| Mr. Rishabh Chaudhary Assistant Engineer- 2, JICA Survey Team (NKI)

6.| Mr. Aman Gupta Support Engineer (NKI)

During the meeting the points of discussion held with Patna Municipal Corporation
(PMC) are noted as mentioned below:

a) Patna is located on the southern bank of River Ganga and River Punpun flows
south of Patna city which further joins Ganga. Patna has a saucer shaped
topography having mild slope from North to South.

b) It was informed that Bihar Urban Infrastructure Development Corporation Ltd
(BUIDCo) is the responsible agency for the infrastructure works including urban
drainage in the state.

c) Drainage facility has been installed in Patna Clty.

® There are 55 permanent pumping stations, and 25 temporary pumping
stations are installed in the city for draining flood water from the city. Excess
water from the city is removed using the pumping stations. The pumps
drains excess water to Badshahi nala which discharges into Punpun and
ultimately to Ganga.

® Sufficient pumping capacity is installed in the city for draining out excess
flood water during monsoon season. Only during very heavy rainfall invents
or flash rains, flood like situations occurs in the city.

d) Flood protection embankments have been already constructed on both rivers
Ganga and Punpun. Three to four years ago was the last time the city
experienced flooding due to river.
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e) Storm Water Drainage scheme under the budget of Bihar State will be
implemented.
® Storm Water Drainage scheme has already been approved by Urban and
Housing Ministry, Govt of Bihar. Accordingly, 13 cities of Bihar have been
identified for storm water drainage works at an estimated cost of Rs
2031.32 Cr.
® BUIDCO has already floated tender for construction Storm Water Drainage
works in Patna at an estimated cost of Rs 982 Cr. Master plan and DPR
are already approved. The funding source for the project is to be confirmed
through BUIDCO.
® Patna city is divided into 9 catchment zones for which the tender has been
floated. This also include sub-urban areas of Patna.
f) Patna lies under zone-4 of seismic zone, thus earthquake is another disaster
which is experienced by the city.
g) PMC official informed that the requirement for funding is unnecessary at this
moment since new scheme is just to be commenced. Further information shall be
confirmed by BUIDCo.

In addition to discussion with PMC, following were also discussed with JICA

representative and JST:

a. The methodology of the line ministry involved in the project approval was
discussed and explained by NKI engineer and JICA representative which duly
satisfied the project requirement.

b. JICA India representative was requested to help in arranging the online meeting
with Delhi. JICA representative conveyed his best possible effort to arrange the

same.

c. JICA India representative was also requested to help in collection of data from
Hyderabad and Bhubneshwar. JICA representative conveyed his best possible
effort to arrange the same.
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(

Ahmedabad M/P

1) Basic Information

Municipal
Corporation

Ahmedabad Municipal Corporation

Document

Comprehensive Drainage and Storm Water Master Plan for Drainage and Storm Water System of

Ahmedabad City for Next 30 years (2051)
Vol-IV-I&II: Sabarmati North East Catchment, Central East Catchment
Vol-IV-11I: Kharicut/ Sabarmati Southeast Catchment
Vol-IV-IV: Sabarmati West Catchment
Vol-IV-V: New North & South West Catchment
Vol-V: Storm Water Drainage Network Pumping Station

Department in
Charge

Water Resource Management

Prepared by

Multi Mantech International, Meinhardt Singapore Pte

Target Area Entire AMC
[ SWD WITH OUTLETS IN SABARMATI l A
J/ﬂ[’h*""‘\....,7 A
(1 ,""'- . J‘ B =
B Sabarmati West - Sabarmati North-East Q
)T’ 4 St VRIS . A g A X
(g Sy Sk 7 &’ A
> -'
L
5 Sabarmati New North
and South-West
) A—" /
o Sablarmati Sout.h—Eastl ﬂ»—-’-’
— X e 38
X ket FAET L S
Existing ~ Area :- 505 Sq.Km.
Drainage - Poppulation:- 71,88,342
Facilities ~ Length of Drinage Network:- 3400 Km

- Length of Strom Water Drinage Network:- 945 Km

~ Drainage Pumping Station:- 73 No.

~ Sewage Treatment Plant:- 15

- Total Sewage Generation:- 1300 MLD

- Treatment Capacity:- 1335 MLD

- River Bridges :- 8 No.

~ Sabarmati River Length:- 15.70 km ( Indira brigde to Vasna barrage)
~ Sabarmati River Frount Development length:- 11.25 km

~ Sabarmati River Width :- 263 m

- Barrage:- 1- Vasna Barrage
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Inundation
record

During July 2022, several parts of Ahmedabad was severe waterlogging and flooded due to

continuous heavy rainfall.

Name of flooded 159 locations/wards are listed in the M/P.

The list of inundation spots are listed below:

Table 1 List of Inundation Spots in Ahmedabad City (Ward wise)

(2) Proposed Project

Target Year Phase I: 2036/ Phase II: 2051
Target 1. Sabarmati North East
Catchments | > Central-East Catchment
3. Kharicut/Sabarmati East
4. Sabarmati West
5. New North & South West
Design 1/5years rainfall
condition
Project Resection
Scope Inter connections

Relief drain

> wnh e

New network
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Unserved area

Low Impact Development (LID) Works

New SWPs

Desilt & rehabilitation

Elec & Mech rehabilitation

Proposed
Project

(Phase I)

Summary of project component

Catchment Unit 1 2 3 4 5 Total

a) LID works m2 98,684.2 | 336,933.9 | 284,082.4 | 581,983 | 319,574.4 1,621,257.9
b) New network 37,658.2 - | 173,049.9 | 44,014.4 | 269,580.4 524,302.9
c) Relief drain 801.8 4,855.4 16,649.1 8,804.4 21,170.8 52,281.5
d) Resection 13,308.6 31,785.7 48,844.0 | 18,973.7 8,124.0 121,036.0
e) Interconnection | m 224.432 4,983.6 8,105.7 4,558.3 212.2 18,084.3
f) pumping Nos. 1 - 18 - 2 21

Unserved area m

1.
2.
3.

Note:

Sabarmati North East

Central-East Catchment

Kharicut/Sabarmati East

Sabarmati West

New North & South West

Need of storm

water drainage network (analysis-2036)

Sabarmati
North-East
Catchment
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Sabarmati
Central
Catchment

Sabarmati
South-East
Catchment
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Sabarmati
West
Catchment

Sabarmati
New North
and South-
West
Catchment

Pumping 1) Phasel
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Station

2)

3)

Existing Pumping M/C Proposed Pumping M/C For Phase |
Name of Type of TOTAL
S/N pumping Pump Sub. Pump s e Total Total Estimated
station /SCEINT | NO.of | Discharge B, Quantity | pumping | Total | coatRs in lakhs
Discharge Pump in
Pumps Capacity Capacity M3/Hr of pump | capacity KW with Electro-
M3/Hour M3/Hr In M3/Hr mechanical Items
27 AVKAR HALL sue 3 600 1800 4200 4 16800 960 3351
28 NIRMANALA sSuB 2 1800 3600 1800 2 3600 220 774
29 DEVIMATA SuB 3 2400 7200 2400 3 7200 405 154.6
30 NOORNAGAR SUB 2 1800 3600 1800 2 3600 200 714
SUB 1 1800
31 | GEBANSHAH PIR 2150 3600 4 14400 80O 2831
suB i 350
32 GAYATRI PS SUB 3 2400 7200 2400 3 7200 405 154.6
33 | GURWIBRIDGE SUB 2 1000 2000 4500 4 18000 1000 3481
TOTAL ESTIMATED COST Rs in Lakhs 6514.11
Phase Il
Existing Pumping M/C Proposed Pumping M/C For Phase Il
MName of Type of S OTAD
S/N pumping Pump Sub. Pump Total Total Estimated
station JSCEINT Pump Flow Per
NO. of Discharge Discha PR Quantity | pumping | Total coat Rs in lakhs
Pumps Capacity C-m: Msfpﬂr of pump | capacity Kw with Electro-
M3/Hour M3/Hr In M3/Hr mechanical Items
29 DEVIMATA SUB 3 2400 7200 2400 3 7200 405 154.6
3o NOORNAGAR 5UB 2 1800 3600 1800 2 3600 200 714
suB 1 1800
31 | GEBANSHAH PIR 2150 3600 4 14400 800 2831
SUB  § 350
32 GAYATRI PS suB 3 2400 7200 2400 3 7200 405 154.6
33 GURUJIBRIDGE sue 2 1000 2000 4500 4 18000 1000 3481
TOTAL ESTIMATED COST Rs in Lakhs 6588.91
New
Total pumping
s Flow Per Pump | Quantity of Total | Estimated cost in
N | Name of pumping station capacity In
in M3/Hr pump KW Rs in lakhs
M3/Hr
1 Odhav talav Pump/NEW Odhav lake 6000 6 36000 1750 592.1
2 Kathwada near Ring road/0.25 pump new 5800 5 29000 1575 535.2
3 NEW_Pump (OM shanti nagar_3 vatva 2700 3 8100 540 187.1
4 New pump (Survey No.135 Lake) 1800 2 5400 375 1334
5 Vatva,Utiyu Talav 1800 2 3600 250 86.4
6 Hotel Sahyog bus stop Lambha PUMP 3800 4 15200 1000 348.1
7 Lachrayu Talav Nikol pump/NEW 1.4 2400 2 4800 310 104.3
8 Gam Talav Nikol/ new 1 6000 7 42000 2450 819.8
9 New Pump (RAMRAIYA NAGAR)/new 1 1800 1 1800 125 48.9
TOTAL ESTIMATED COST Rs in Lakhs 2855.24
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Project Cost

Strom Water Drain TENTATIVE COST OF NEEDS
(Rs in Crores) AMC Master Plan 2021-2051

Sabarati North

| Sabarati I Sabarati ]

Sabarati

New North &

CATCHMENT East Central ;gg__t_h_f__E_,aé-_t_.’ West South West TOTAL
p—— East Kharicut e
RESECTION 55.79 159.92 1462.07 62.74 57.36 1797.88
INTER
CONNECTIONS 0.48 15.83 18.75 23.64 0.92 59.62
RELIEF DRAIN 1.32 12.96 34.6 4591 117.79 212.58
NEW NET WORK 159.43 163.72 1189.77 227.81 1213.73 2954.46
UNSERVED AREA
PHASE 1 0.00 0.00 179.32 0.00 82.17 261.49
LID WORKS 23.42 79.81 297.56 102.27 338.23 841.30
NEW SWPS 28.55
DESILT & REHAB
PHASE 1 102.18 404.67 69.89 245.85 186.8 1009.39
ELEC & MECH
 REHAB PHSE | =
DESILT & REHAB
MP“HASWE ’ 87.18 391.35 71.66 257.87 166.73 974.79
ELEC & MECH
_REHAB PHSE 2 65.89
TOTAL 429.80 1228.26 3323.62 966.09 2163.73 8271.09
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2. Ahmedabad DPR

(1) Basic Information
Municipal Ahmedabad Municipal Corporation
Corporation
Document Project Proposal for Urban Flood Risk Management Programme Under National Disaster Management
Authority (NDMA)
Department | Water Resource Management
in Charge

Prepared by

Royal Haskoning DHV, TTI

Date

12 September 2023

Objective of
the Project

[ ] Reduce the risk of flooding in the city.
[ | Improve the city's storm water management system.

[ ] Make the city more sustainable and resilient to climate change.

Project
Components

[ | Lake interlinking: This project will connect the city's lakes and reservoirs, creating a more
integrated water system. This will help to reduce flooding by storing excess water and releasing it
slowly during periods of heavy rain. Lakes within two zones of AMC southwest and East Zone are
proposed to be interlinked. These are upcoming zone where development is happening rapidly.

[ | Flood early warning system: This system will use sensors and other technology to monitor
water levels and rainfall. This information will be used to issue early warnings of flooding, giving people
time to evacuate to safety. The project will be implemented in two phases — Now casting and
forecasting using hydrological and hydraulic models.

[ | Eco blocks: These are low-cost, flood-resistant housing units that will be built in vulnerable
areas. The eco blocks will be made from sustainable materials and will be designed to withstand
flooding. Around 2400 number of ecoblocks are proposed to be implemented phase wise in priority
areas.

[ ] Infiltration tanks: These tanks will be used to collect rainwater and store it for later use. This
will help to reduce the amount of water that flows into the city's drainage system, reducing the risk of
flooding. Tentatively 25 numbers of infiltration tanks are proposed, and these tanks shall be located in
the green areas.

| Sponge Park: This sponge park will be a public space where people can learn about water
conservation and the city's flood resilience efforts. The sponge park will also feature a water feature
that will help to collect rainwater and store it for later use or discharge after peak rainfall is over thus.

[ ] Capacity development, trainings for AMC officials are also proposed. This shall help them in
their skill enhancement and enable them to deliver better service.

[ ] Preparation of Detailed Drainage master plan — development of storm water master plan is
essential to arrive at comprehensive solution for urban flood management. Master plan shall be
developed to use holistic approach to use synergy of structural and interventions for urban flood
management.

Project
Budget:

275 Cr (250Cr from NDMA+ 25Cr from State Government)
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Existing The city has network of existing
Drainage storm water drainage network
Facilities having a length of 945 km. The
city also has network of 25
automatic rain gauge stations.
The data of from these 25 Rain
gauge stations is collected at
central command and centre.
Inundation Ahmedabad city recorded the worst flooding in 100 years in the year 2006. The city witnessed
record extreme water logging incidents in 2006, 2011, 2015, and 2017. In 2015, the release of 1.8 lakh
cusecs2 of water from the Dharoi Dam led to the flooding of the riverfront shown in Figure 1-1. In
July 2017, excess rainfall caused severe floods in Ahmedabad.
Flood 50 mm Rainfall 50-125 mm Rainfall
Hotspot = -
nma M
Legend
| Legend % e
] e
b =
Project
Sr. . Project
-under . No. Project ot Outcome
implementati 1 Strengthening and Re- modelling Gota- | 223 Safeguard against any inundation or
on Godhavi Drain under state government flooding in Northwest area having outfall
funding in the canal
2 Strengthening and Re- modelling of 1068 Safeguard against any inundation or
Kharicut Canal flooding in Eastern area having outfall in
the canal
3 Desilting of Storm water drains of 18.3 Reduction is flooding in western zone
diameter 450-2000 MM in western side
Total 1309

-3-3-9



Projects proposed under AMRUT are given in Table below.

Project
Description of project Canm
P pro} Crores
INR
1 ' Rehabilitation of 1400 mm dia. line from Jashodanagar CR to Cosy Hotel. 33.75
2 Rehabilitation of old sewer line of 1200 mm dia. Sewer stretch from Pallav Junctionto = 22 39
Amin CR via Ankur circle, Naranpura cross road.
|3 ' Rehabilitation of 900 mm dia sewer line stretch from Shahpur road chowkdi to 2897
Jamalpur SPS via Mirzapur Traingle, Bhadra & Gayakvad Haveli
4 Rehabilitation of 1050 mm dia & 1200 mm dia. sewer line stretch from Idgah Circleto = 28.90
Sarangpur Circle via Prem Darvaja, Kalupur cross road & Kalupur Railway Station
_ Compound wall.
5 Rehabilitation Of Drainage Trunk Main Line from Express Highway Junction Via. 33.75
Lalgebi Circle to AUDA Underpass
6 | Rehabilitation of 1400 mm dia. line from Jashodanagar CR to Cosy Hotel. 58.19
I Rehabilitation Of Drainage Trunk Main Line from Shyam Shikharcross Road To 4044
Bapunagar Cross Road Via. Ajit Mill Via. Nagarvel Hanuman To Metro Bridge.
8 Rehabilitation Of Drainage Trunk Main Line from APMC Market To Fatehwadi Canal. = 16.08
9 Rehabilitation Of Drainage Trunk Main Line from Nikol Cross Road Via. Pam Hotelto  18.16
Odhav 310 Drainage Pumping Station.
10 Rehabilitation Of Old Sewer Lines In AMC Area From 1. Prabhat Chowk To Umiya 1349
Hall Parellel Rcc Road Line In Ghatlodiya Ward.
2. Kadiya Naka Ghatlodiya Gam to Nutan School To Prabhat Chowk In Ghatlodiya
Ward of North-West Zone AMC.
| 3. Karamchari Cross Road to Bhuyangdev Cross Road.”
11 Rehabilitation Of Drainage Trunk Main Line from Nirant Cross Road To Express 55.04
Highway Junction (Alfa Hotel).
12 | Rehabilitation of old sewer lines in central zone of amc areas from ' 183
1. Rani na Hajira to Sankadi sheri to Madan Gopal haveli to Astodiya rangati bazar
road to astodiya darwaja rath yatra route.
2. Gollimda junction to Navio masjid to Jamalpur SPS
3.300 MM & 450 MM in Madhupura location in ¢z amc area. 4.600mm in Dariyapur
location in CZ AMC area.
13 Rehabilitation work for existing drainage line from 2311
1. avkar hall to Hirabai Tower In Maninagar ward. 2.Khodiyar Nagar CR to Sabarmati
River.
14 Rehabilitation Of Drainage Trunk Main Line from Ladla Bridge To Namaste Circle. 924
15 Rehabilitation Of Drainage Trunk Main Line from Express Highway Junction Via. 14 66
. Lalgebi Circle to AUDA Underpass
' 414.47

| Total
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(2) Proposed Project

Target Year Project Timeline: March 2026

Target hydraulic simulation: 1/10 (80mm/hr)

Catchments

Interlinking

lakes in South-

west Zone
Muhamadpura lake 1.94
Malkani lake 0.56
Bedar lake 2.85
Shakri lake 0.36
Aazadnagar lake 0.62
Kanajiyu lake 2.76
Punia lake 6.68
MNear Khodiyar Mataji temple 0.51
Other contributary catchment 317
Total 19.71

Interlinking Pipe alignment

lakes in West -

Zone _ ' ,-;"-'_ % 4

dw
\-‘J(...I- !
=
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Name of lake Catchment area (Sq Km)

Mahadevia lake 0.44

Talavadi Vastral 2.26

Talavadi Vastral 1.35

Talavadi Vastral 0.48

Talavadi Vastral 1.35

Vadu Lake Ramol 1.98

Village Lake Vastral 16

Total 9.48

Project Cost
Sr. Component Te'ntative cost
No. in Cr (INR)
1 Improved ground infiltration mechanism using Eco Block 250
2 Flood water management by Detention Cum Infiltration Tank 25.0
3 Interlinking of water bodies - South West Zone 76.0
- Interlinking of water bodies - East Zone 78.0
5 Sponge Park and Underground Water Storage Facility 15.0
6 Ahmedabad Flood Early Warning System including all sensors, software, 40
hardware, establishment of control room etc
' 7 ' 5% Fund for Studies Research, Innovation and Training
Fd4l Preparation of Detailed Drainage master plan including detailed design 12.0
72 Capacity Building including trainings, workshops etc 4.0
Total 275.0

General Map

TN

Sources. Esri, HERE, Garmin, USGS, Intermap,

svN

]

2k

MAJOR STORMWATER IMRPOVEMENT
WORKS UNDER STATE SUPPORT PLAN
AHMEDABAD (GUJARAT)

Legend
® LakePond
m— | ake Interiinking West Side
s Proposed Drain
— Stream/Canal
[ zone Boundary
SWD Drain

emumny
H § Municipal Boundary
Waterbodes

e

ke

e
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1. Surat
(1)

Basic Information

“creek-

Municipal Surat Municipal Corporation (SMC)
Corporation Drainage Department
Document 1) Creek Remodeling & Restructuring Work (PPT)
2) Development of Creeks including remodeling and restructuring at Surat/ Interim & Final
Feasibility Report
3) Development of Creeks including remodeling and restructuring at Surat/ Detailed Project
Report
Prepared by 1) SMC
2) WAPCOS Limited
3) WAPCOS Limited
Date 2) February 2017
3) May 2023
Objective of the | Creek Rejuvenation of Bhedwad Creek, Varachha Creek, and Chhaprabatha Creek
Project
Z::\e:ctnents Variav creek Chhaprabatha |

Varachha

Project Budget:

Bhedwad
i1 Creek
Sonari
Creek
MINDHOLA RIVER _¢\
; Vo)
ARABIAN SEA & i N
*qu N w
< FSe DPR« Project Cost (Cr)~
Land< | Construction| Total< |
1) Bhedwad Completed< [ Completed< 864« 678¢ 1542¢ |
Creek«
2) Varachha Completed« - 585« 335¢ 920¢
creek<
3) Chhaprabatha | Completed«< - 288+ 258¢ 550«
creek«
Total~ 1,737¢ 1,271€ 3.012¢ |

Inundation
record

In 2006, this was first time in the last 200 years that the city of Surat has seen floods of such a

large magnitude. Due to incessant rains in Maharashtra, the flood gates of the Ukai reservoir were

opened releasing the excess waters into Gujarat. A major portion of Surat urban area under the

municipal corporation got flooded on both sides of the river banks.
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FIGURE 12 SURAT FLOOD 1998!
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Completed
works

Total Project
E iame of Wark Cost (Rs. In Cr.

1 Kankar creek: 139.56

Location: Jivanjyot bridge to Ashirwad Enclave Soc., Bhimrad ( Length- 6.6 Km)
Bank protection work (Length — 6.6 Km)
Underpass & Approaches - (Nos - 07)
Sluice Regulator (Nos —03)
2 Mithi creek: 168.25
Location: Jivanjyot soc. small creek bridge to Ashirwad Market, Magob ( Length- 6.6 Km)
Bank protection work (Length — 6.6 Km)
Approaches - (Nos - 06)
Creek Culvert (No —01)
Creek bridge (No- 01)

3 Koyli creek: 180.29

RCC Box type structure with diaphragm & retaining wall with RCC slab- girder over creek

- otal Project Cost (Rs. In Cr.)

(2) Proposed Project (Bhedwad Creek)

Target Year Not specified
Target Bhedwad Creek and Godadara Creek
Catchments

T Warachha Khed 1

a0 N—=<
7 h O
<h 1000 F H
Varacnna -‘MN,— ’
=

i 5500

H s
"
o
e
::::a ot
_'\;..'_r-_,_...-—ch 2200 —~ e
~ \
— —
~ " = T 5 /‘
J . 7  pni
Pt i "
)___——<h 6600
\_"_"__ -
! Godadars
Ch 4150 ~ Whmals
ol
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. . 2 3300 G
S o~
v N Ch. 7800
Ch 100 L P
ool r a4 f ——Ch 11700
< h o
\\
~
/
Hhajod Mo /
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Proposed
structures

for

Bhedwad Khadi

e Retaining wall with Diaphragm wall having width is 15meter at
chainage 0 to 3300m (without Road) & 18meter at chainage 3300 to
7800m

¢ Gabion Pitching with bed width of 18m and height of 5.5m (1.5H:1V)
for Chainage 7800m to 11700m.

Proposed
structures

for

Godadara Khadi

Retaining wall with Diaphragm
chainage O to 4150m.

Project Cost

Khadi

Retaining wall with
Diaphragm wall

Retaining wall with
Diaphragm wall

Gabion Pitching

Retaining wall with
Diaphragm wall

3.30 km
Length

4.50 km
Length

3.90 km
Length
4.15 km
Length

Per meter cost
in Rs. (as per
2021-22 price
level)

4,07,800.00

5,16,300.00

2,48,300.00

5,16,600.00

Total cost for development of
Bhedwad & Godadara creek

Total cost in Rs.

1,34,57,85,828.00

2,32,32,12,877.00

96,82,69,321.00

2,14,37,08,196.00

6,78,09,76,222.00
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1. Mumbai M/P
(1)  Basic Information

Municipal Municipal Corporation of Greater Mumbai (MCGM)
Corporation
Document Brimstowad-Il Master Plan

Vol-E: Master Plan Report for the “City”
Vol-F: Master Plan Report for the “Eastern Suburbs”
Vol-G: Master Plan Report for the “Western Suburbs”

Department in
Charge

Storm Water Drainage Department

Prepared by

MWH India Private Limited

Target Area

Entire Greater Mumbai

]
Western Suburbs!

¥

NOT IO SCALE '

FACT ANDING COMMITIEE
ON MUMBAI FLOODS

MANG ROVES | MUDF LATS / MARSHY

LANDS AROUND MUMBA (2003)

DRAWNG NUMBER : 3
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Existing
Drainage
Facilities

* SWD system in Mumbai is designed for the maximu
m rainfall intensity of 55 mm/hr SWD network.

* When rainfall increases beyond 55mm/hr., it results i
n water logging at various low-lying areas

* When high tide coincides with heavy rainfall.

* Higher intensity of rainfall in short spell of time.

CONSTRUCTION OF STORM WATER PUMPING

STATIONS

Name of SWPS Year of Commissioning Capacity (CuM/Sec) Total No. of Pumps
Haji Ali 2011 36 6
Irla 2011 48 8
Lovegrove 2015 60 10
Cleveland 2015 42
Britannia 2016 36
Gazdar Bandh 2019 36 6
Mogra In Progress 42 7
N Phase | - 60 10
Mahul Tendering in Progress Phase Il - 60 10
CONSTRUCTION OF MINI PUMPING STATIONS ‘@
\&=/
Sr. No. Location Total No of Pumps Remarks
1 Gandhi Market 14 Work Completed
2 Hindmata 15 Work Completed
3 Chunabbhatti 6 Work Completed
4 Mahalaxmi 8 Work Completed
5 Yellow Gate P D Mello 3 Work in Progress
6 Bharni Naka Wadala Fire Brigade 4 Work completed
7 90 Feet Jn Sant Rohidas 3 Work will be sta;tg;fefore Monsoon
8 T junction Dharavi (with Gate Pump 5 Work will be completed before
Techanology) Monsoon 2024
9 Vidhyalankar college road 3 Work completed
Total 58




HINDMATA FLOOD RELIEF WORK - ‘f@*‘
Storm Water holding pond at Pramod Mahajan Garden

Capacity 16200 cu.m
Phase:l (Completed)
Capacity 19926 Cum
Phase-ll (In Progress)

Total )
Capacity 3.6 Crore Liters
H\:’m Final Capacity 150 minute

M8 | < for rainfall of 55 mm/hr
Duration

Work Completed - 100%

MILAN SUBWAY FLOOD RELIEF WORK ‘@

&=/

30000 cu.m

Capactiy (3 Crore Liters)

Work in Progress & same
Status will be completed before
monsoon 2023

Wa ;
t.er Final Capacity 150 minutes
Holding 7 -
7 for rainfall of 55 mm/hr
Duration

Work Completed - 100%

Ongoing project

MITHI RIVER POLLUTION CONTROL PROJECT Y

Priorit Work T Key Element comeadt stat
rior| or e ey Elements atus
i YR i Period
Package 1 Sewage treatment [8MLD STP at WSP Compound
Filt da to W5 Sewer line Construction of interceptors & Laying of 1.65 kms sewer line
{ oL 2 rog 24M (1M.) | Work Completed.
mm_un 4 Service Road Construction of 1.50 kms service road
Powai)
Package 2 sewerline Construction of 102 nos. of minor interceptors
(WSP Compound Construction of 3.325kms Retaining Wall, 9.375 kms service road 24 M (EM) Work is in progress
to CST Bridge, S : . 30% Completed.
Kurla) Laying of sewer 8.07 kms line
Sewer line, Laying of 8.4 kms of sewer line, Construction 1 no. of major
Package 3 interceptors, interceptors at Vakola River, Construction of 1 no of sewer pumping
(CST Bridge to .—PE'.—n."-?i'_qs stations _|stations - — - Tendering process
¥ Retaining Wall & |construction of 7.490 kms of Retaining Wall and 6.421 kms of service 36 M (LM.) ok
Mahim i is in progress.
- - Service Road road.
¥l
Gate Pumps Construction of Gate Pumps at 26 outfalls (including interception work)
Package 4 Construction of Major Interceptors at Bapat Nalla & Saphed Pool Nalla
(Bapat Nalla - Work is in progress
Saphed Pul Nalla SewerTHIIE] Construction of 2.6m dia Sewer Tunnel from Bapat Nalla & Saphed 42,10 30% Completed
— Dharavi WWTF) Pool Nalla to Dharavi WwTF, total length — 6.5 kms

Inundation
record

The 2005 Maharashtra floods impacted many parts of the Indian state of Maharashtra including
large areas of the metropolis Mumbai, in which approximately 1,094 people died. Many people
were stranded on the roads, lost their homes while many walked long distances back home from
work that evening. The floods were caused by the eighth heaviest-ever recorded 24-hour rainfall
figure of 944 mm (37.17 inches) which lashed the metropolis on 26 July 2005, and intermittently
continued for the next day. 644mm (25.35 inches) was received within the 12-hour period
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between 8 am and 8 pm.

The previous record high rainfall in a 24-hour period for Mumbai was 575 mm (22.6 inches) in
1974. The financial cost of floods was unprecedented, and these floods caused a stoppage of
entire commercial, trading, and industrial activity for days. Preliminary indications indicate that
the floods caused a direct loss of about X5.50 billion (€80 million or US$100 million).

(2) Proposed Project

Target Year | N/A
Target 1. City
Catchments | 5 Eastern Suburbs
3.  Western Suburbs
Design Maximum rainfall intensity: 55mm/hr
condition
Project New diversions (drainage network)
Scope New pumping stations

Drain / Nullah improvement

PN e

Early food warning system
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Proposed Development Plan
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Eastern
Suburbs
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Wester
n
Suburbs

CATCHMENT
NO. NAME OF CATCHMENT N
Bhasakwadi Nullah

Dahlsar Nullah

Bahisar River

Chandavarkar Nullah

Mhatre Nullah

Rajendra Nagar

Industrial Housing Nullah

Housing Board Nullah

<harkop Nullah

tharkop P Nullah

Poisar River

Malavan! Nullah

Pushpa Parl Hullh

Ramnagar Hullah

piramal Nagar Nullah

Shastrl Nagar Nullsh

Gshivara River

E Mogra Nullah
'219 IHa Nullah
220224 Juhu SNDT,PRT, North Avenue,
. Jf =« Main Avenue, & South Avanus
225 Sherll Rajan Nullah

t
t Mary Nullah

Reclamatyn tal I gstew
Chapel Striet Nullah
Bandarwadi Nyllah
Akashvani Nagpr System
Versova Area System
¢ Colony & Kdhdarpada Road System
Mhada Colony(Gorai Nagar} System

" RSCRoad Systkm

Aksa&zrangalktmm

Malad Creelc Systam

Ambedkar Nagar & Gikesh Magay System
= RO System -~

-
]

Bining System Adjolning Marol
ining System Adjoining Saki Vih
ining System Adjoining Sal m”Lﬁ:qu

ulfah
Pool Mullah
et fpllah
Cabin Hhljsh i
na Kamran fyliah f
findiahuilan | -7 <~
plivery village Nullah 1
Inder Nagar Nullah s
5.5, Marg System ’“"“‘f
"Vakola River

Western Express Highivay (s.m);uy
System o >

Kherwadi Nullaa,

7 | VIHAR LAKE
e a8

T L enar Boran Nullah * '_am»nu%/ [
. a1 “._powal Lake Afea System 4
o i 421 JF Y4 .
& y
POWAI LAKE '
; ) I 4 i
S oI A k.
LOKMANYA MK TRRIINUE —
r o ,,%l
~ 7 :'%»”
Yl
'
=3 .
Legend BRIMSTOWAD - Il ! MASTER PLAN
I - MAR SHOWING CATCHNENT BOUNDARIES - WESTERN SUBURSS
4 PUMPING STATION PROPOSED i STl ron £ Municipal Corporation
STORM WATER DRAIN/ NULLAH scars oxre CRAOH B CHICKED BY [ERTEE=rT ‘of Greater Mumbai
NTS ([ 23/01/18 88 MDN RS
[ caTGHMENT BOUNDARY = 5
- S BRIMSTOWAD - Il /WS f CAT f 01 @ MWH
WARD BOUNDARY

Project
Cost

City

-3-3-24




5
-IE —
- | =
— (=]
O o % D
~ S = ~
= © o ) 0
S E E " = o —~
=S = s 5
2 3 x 25 & S £ < =
. = [ (S 5 O o c < o -
o ) o © = = = = Q © = O
z > 22 O 38 & 3 5 B g 9=
= S =% » 6385 O ¢ s 2 ® £
5 o c 0o x <8 o = = = 5 o o
£ S X &5 o2 E c 8 S = = [
< c D= ; S > = o o — — - o ©
3] = o &8 L= £ = T @) T £ c
s S 28 2 8% 5 & 5 £ 5 o E
@) &) a3 % »uw- a b= = ) [ O ©)
1 102 1.06 - 1031|575 - 0.14 - - 7.26 2.03 9.29 - 9.29
2 103 311 |0.25 0.32 | 1.44 | - 0.09 - - 5.21 1.46 6.67 - 6.67
3| 104 6.81 [1.75 0.48 | 1.44 | - | 0.14 - - 10.62 | 2.97 | 13.59 - 13.59
4 105 7.50 [0.35 0.34 | 1.44 | - 0.09 - - 9.72 2.72 12.44 - 12.44
5 106 1136 | - | 088 | 144 | - 0.18 - - 13.86 3.88 17.74 - 17.74
6 107 1585 | - | 134 | 144 | - | 0.32 - - 1895 | 5.31 | 24.26 - 24.26
7 108 23.87 [0.21] 093 | 4.02 | - 0.28 - - 29.31 8.21 | 37.52 - 37.52
8 109 1789 | - | 147 | 201 | - 0.37 - - 21.74 6.09 | 27.83 - 27.83
9 117 5324 | - | 570 | 332 | - 1.10 - - 63.36 | 17.74 | 81.10 | 126.00 | 207.10
10 118 2438 | - [ 243 | 404 | - | 046 - - 31.31 | 8.77 | 40.08 | 52.20 | 92.28
11 119 1444 | - | 156 | 1.44 | - 0.27 - - 17.71 496 | 22.67 | 1450 | 37.17
12 120 - - 1051|144 | - [ 0.09 - - 2.04 0.57 2.61 - 2.61
13 122 2811 | - | 387 | 575 | - 0.78 - - 38.51 | 10.78 | 49.29 - 49.29
14 125 194.43 10.88 15.85(12.99| - 294 | 65.24 | 75.00 | 367.33|102.85|470.18| 5.20 |[475.38
15 126 4.01 - 1080|144 | - 0.23 - - 6.48 1.81 8.29 - 8.29
16 127 3.18 [0.09 0.19 | 144 | - | 0.09 - - 4.99 1.40 6.39 - 6.39
17| 128 & 90.80 | - | 7.41 |10.65]| - 1.63 - - 110.49 | 30.94 | 141.43 - 141.43
140
18 129 126.16 | - (12.78] 9.81 | - 2.64 - - 151.39 | 42.39 | 193.78 | 76.00 | 269.78
19| 130& |253.00| - |34.11(20.77|3.720 7.00 | 81.55 |138.75| 538.90 | 150.89 | 689.79 | 51.40 | 741.19
132
20 131 6.07 - 1096|287 - 023 - - 10.13 | 2.84 | 12.97 - 12.97
21 133 3.36 - 1077|287 | - 0.28 - - 7.28 2.04 9.32 - 9.32
22 134 26.15 | - | 6.06 |18.68| - 1.10 - - 51.99 | 14.56 | 66.55 7.10 73.65
23 135 2.55 - 1051144 | - 0.14 - - 4.64 1.30 5.94 - 5.94
24 136 3.92 - 1043|144 | - | 0.09 - - 5.88 1.65 7.53 - 7.53
25| 137 | 1147 | - | 106|431 | - | 023 - - 17.07 | 4.78 | 21.85 - 21.85
26 138 5.86 - 1125|431 | - 0.32 - - 11.74 3.29 15.03 - 15.03
27| 141 442 | - | 088|144 | -| 038 - - 712 | 199 | 911 - 9.11
28 142 2.95 - 1045 | 144 | - [ 0.14 - - 4.98 1.39 6.37 - 6.37
29 143 8.79 - 1082|144 | - 0.18 - - 11.23 3.14 14.37 - 14.37
30 144 1971 | - | 132|431 | - | 042 - - 2576 | 7.21 | 32.97 - 32.97
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31| 145& | 5730 | - | 3.63 | 433 | - 0.74 - - 66.00 | 18.48 | 84.48 - 84.48
146
32| 147 6.90 [2.70 013 | 201 | - | 0.14 - - 11.88 | 3.33 | 15.21 - 15.21
33 148 2996 | - | 290 | 719 | - 0.65 - - 40.70 | 11.40 | 52.10 | 10.40 | 62.50
34| 149 479 | - 1094|431 | - | 0.28 - - 10.32 | 2.89 | 13.21 - 13.21
35 150 291 - 1049 | 729 | - 0.19 - - 10.78 | 3.02 | 13.80 1.80 15.60
36| 151 526 | - 079|287 | - | 018 - - 9.10 255 | 11.65 - 11.65
37 152 1087 | - | 2.06 | 833 | - 0.61 - - 21.87 | 6.12 | 27.99 7.80 35.79
38 153 3555 [ - | 599 (18.68| - 1.10 - - 61.32 | 17.17 | 78.49 | 27.40 | 105.89
39 401 37.96 [0.46) 249 | 431 | - 0.55 - - 45.77 | 12.82 | 58.59 9.10 67.69
40 410 115.00 [0.03{14.93|11.37| - 2.71 | 87.54 | 28.57 | 260.15 | 72.84 | 332.99 | 116.20 | 449.19
41| 502& | 5723 | - | 352 | 461 | - 0.64 - 241.09 | 67.51 | 308.60 | 265.60 | 574.20
503 175.09
42| 506 & | 84.71 | - |11.69|10.39| - | 1.96 - 108.75 | 30.45 | 139.20 | 188.20 | 327.40
507
43 508 9.21 - 173 ] 258 | - 0.27 - 13.79 | 3.86 | 17.65 | 57.20 | 74.85
44 |ICommon = = = - | 090 | = 0.90 0.25 1.15 = 1.15
for City
Area
Sub total |1,432.10|6.72157.08|224.79[3.72 33.27 |409.42 |242.32 (2,509.42| 702.65 |3,212.07|1,016.10/4,228.17|
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1 301 40.81|1.9|16.01| 5.13 - - 2.95 - - 66.86 | 18.72 | 85.58 - 85.58

6
2 302 25.45|1.2| 3.11 | 4.89 - - 0.84 - 2.18 | 37.72 | 10.56 | 48.28 - 48.28
5

3 303 36.62| - | 6.01 | 4.46 - - 1.34 - - 48.43 | 13.56 | 61.99 | 23.80 | 85.79
4 304 20.46| - | 5.87 | 6.47 - - 1.33 - 2.86 | 36.99 | 10.36 | 47.35 | 53.30 | 100.65
5 305 31.33| - |17.91| 8.28 - - 3.76 - - 61.28 | 17.16 | 78.44 | 118.80| 197.24
6 306 16.34| - |11.48| 7.47 - - 2.32 - - 37.61 | 10.53 | 48.14 | 28.40 | 76.54
7 307 262 - | 164 | 3.73 - - 0.37 - - 8.36 2.34 | 10.70 - 10.70
8 308 0.00| - | 2.85]| 6.03 - - 0.72 - - 9.60 2.69 | 12.29 - 12.29
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9 309 2.88 106.08| 29.70 | 135.78| 38.40 [ 174.18
10 310 2.65 116.18| 32.53 | 148.71| 41.20 | 189.91
11| 310A 0.18 8.27 2.32 | 10.59 | 39.70 | 50.29
12| 310B 0.18 10.77 | 3.02 | 13.79 | 60.10 | 73.89
13 311 1.81 36.14 | 10.12 | 46.26 | 12.50 | 58.76
14| 311A 0.54 26.96 | 7.55 | 34.51 | 57.00 | 91.51
15 312 2.10 42.87 | 12.00 | 54.87 - 54.87
16| 312A 0.36 20.06 | 5.62 | 25.68 - 25.68
17 313 1.73 38.92 | 10.90 | 49.82 - 49.82
18 314 0.32 4.90 1.37 6.27 - 6.27
19 315 1.26 169.97| 47.59 | 217.56 - 217.56
20 316 0.18 28.16 | 7.88 | 36.04 - 36.04
21 501 3.58 84.00 | 23.52 | 107.52| 55.60 | 163.12
22| 504 and 251 3487 | 9.76 | 44.63 - 44.63
505
23| 509 and 1.09 29.11 | 8.15 | 37.26 | 48.40 | 85.66
510
24 (301 -308 91.99 | 25.76 | 117.75 117.75
25 309 -316 - 119.84 [33.56 [153.40 153.40
26 | 501 - 50.93 [14.26 [65.19 65.19
510
27 | 501, 456.45 |127.81 [584.26 584.26
309 -
316
28 |Commo 0.90 0.90 0.25 1.15 1.15
n for
Eastern
Suburbs
Sub Total 35.90 1784.22[499.58 [2283.81|577.20 [2861.01

Western Suburbs
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1 201 56.90 - 110.04| 7.47 | - 2.84 - - 77.25 | 21.63 | 98.88 | 57.50 | 156.38
2 202 14.96 - 210 | 6.75 | - 0.55 - - 24.36 6.82 31.18 7.70 38.88
3 203 0.00 - 112.04(13.77| - 9.36 - - 35.17 9.85 45.02 - 45.02
4 204 10.87 - 6.24 | 5.22 | - 1.48 - - 23.81 6.67 30.48 - 30.48
5 205 0.00 - 385 | 6.23 | - 0.88 - - 10.96 | 3.07 14.03 - 14.03
6 206 43.06 - 8.01 [10.37| - 1.56 - - 63.00 | 17.64 | 80.64 | 121.60| 202.24
7 207 8.23 - 168 | 3.94 | - 0.36 - - 14.21 3.98 18.19 - 18.19
8 208 17.45 - 212 | 451 | - 0.45 - - 24.53 6.87 31.40 - 31.40
9 209 7.16 - 2.02 | 367 | - 0.36 - - 13.21 | 3.70 16.91 - 16.91
10 210 0.00 - 111 | 3.67 | - 0.18 - - 4.96 1.39 6.35 - 6.35
11 211 29.41 - |26.59]|12.05| - 7.92 - - 75.97 | 21.27 | 97.24 | 52.60 | 149.84
12 212 7.72 - 335|961 | - 0.59 - - 21.27 5.96 27.23 - 27.23
13 213 36.12 - 113.20(13.12| - 2.47 - - 64.91 | 18.17 | 83.08 | 122.90| 205.98
14 214 4.17 - 2.64 | 3.37 | - 0.55 - - 10.73 3.00 13.73 - 13.73
15 215 35.60 - |113.62| 7.47 | - 2.82 - - 59.51 | 16.66 | 76.17 4,20 | 80.37
16 216 5.86 - 398|961 | - 1.08 - - 20.53 5.75 26.28 | 71.20 | 97.48
17 217 161.72| - |[28.53(17.20| - 9.85 - - 217.30( 60.84 | 278.14 | 135.90| 414.04
18 218 81.76 - 118.46(11.48| - 3.30 122.57| 13.42 | 250.99| 70.28 | 321.27 | 156.30| 477.57
19 219 34.28 - |24.11) 4.04 | - 4.37 - - 66.80 | 18.70 | 85.50 | 29.70 | 115.20
20| 220to | 42.68 - 959 | 351 | - 2.12 - - 57.90 | 16.21 | 74.11 3.10 77.21
224
21 225 0.00 - 059 | 367 | - 0.09 - - 4.35 1.22 5.57 - 5.57
22 226 2.26 - 052|252 | - 0.09 - - 5.39 1.51 6.90 - 6.90
23 227 3.45 - 0.63 | 3.09 | - 0.18 - - 7.35 2.06 9.41 5.50 14.91
24 228 3.08 - 051|309 | - 0.18 - - 6.86 1.92 8.78 - 8.78
25 229 2.99 - 169 | 3.09 | - 0.37 - - 8.14 2.28 10.42 4.10 14.52
26 230 0.00 - 217 | 394 | - 0.36 - - 6.47 1.81 8.28 - 8.28
27 231 41.30 - 701 | 637 | - 1.26 - - 55.94 | 15.66 | 71.60 | 34.80 | 106.40
28 232 52.59 - 4,13 [15.22| - 0.81 - - 72.75 | 20.37 | 93.12 | 30.20 | 123.32
29 233 63.44 - 3.34 [11.26| - 0.99 - - 79.03 | 22.13 | 101.16 - 101.16
30 234 57.21 - 123|882 | - 0.45 - - 67.71 | 18.96 | 86.67 - 86.67
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31| 235 [298.77| - |10.91|25.46| - 3.60 - - |338.74| 94.85 | 433.59| 54.30 | 487.89
32| 236 [219.45| - |10.40|31.83]| - 3.69 - - |265.37| 74.30 |339.67| - |339.67
33| 237 |2432| - |324]|847]| - 0.54 - - 36.57 | 10.24 | 46.81 | 36.30 | 83.11
34| 238 |[21.06| - | 132|252 - 0.27 - - 2517 | 7.05 | 32.22 - 32.22
35| 239 |1360| - | 130|252 - 0.27 - - 17.69 | 4.95 | 22.64 - 22.64
36| 240 [103.70| - | 159|522 - 1.53 - - |112.04| 31.37 | 143.41| 32.00 | 175.41
37| 241 |44574| - | 4.08|31.32]| - 5.85 - - |486.99]|136.36|623.35| - |623.35
38| 402 |3248| - |4.37|813| - 0.63 - - 4561 | 12.77 | 58.38 - 58.38
39| 403 | 22.44|099| 4.96 |12.36| - 0.72 - - 41.47 | 11.61 | 53.08 | 47.50 | 100.58
40| 404 | 14.68| - [15.11| 7.47| - 2.63 - - 39.89 | 11.17 | 51.06 - 51.06
41| 405 | 3294 - [11.69| 633 - 2.00 - - 52.96 | 14.83 | 67.79 - 67.79
42406 and| 45.08 | - [ 0.28]|6.73| - 1.17 - - 53.26 | 14.91 | 68.17 | 9.10 | 77.27
407
43| 408 | 727 | - | 3451041 - 0.54 - - 21.67 | 6.07 | 27.74 | 17.20 | 44.94
44| 409 | 000 | - |094|309] - 0.28 - - 431 | 1.21 | 552 - 5.52
45| 411 | 000 | - |211|394] - 0.41 - - 6.46 | 1.81 | 8.27 - 8.27
46| 412 | 000 | - |060|309] - 0.14 - - 383 | 107 | 4.90 - 4.90
47| 413 | 1008 | - | 455 |14.65| - 0.95 - - 30.23 | 846 | 38.69 - 38.69
48| 414 | 9404 | - |3.38|12.36| - 0.54 - - |110.32| 30.89 | 141.21| 54.40 | 195.61
49 [415and| 65.30 | - [19.13|13.20| - 417 - - |101.80| 28.50 | 130.30| 210.00| 340.30
416
50| 417 | 834 | - | 138|367 - 0.37 - - 13.76 | 3.85 | 17.61 | 48.80 | 66.41
51| 418 | 7.45 |0.42| 529 | 451 - 1.30 - - 18.97 | 5.31 | 24.28 - 24.28
52 |419 and| 47.59 |16.26| 2.07 | 3.94 | - 0.56 - - 70.42 | 19.72 | 90.14 | 22.80 | 112.94
420
53| 421 |29.25| - |14.83| 981 - 1.08 - - 54.97 | 15.39 | 70.36 - 70.36
54 [Common
for - - - - | -| o9 - - 090 | 025 | 115 - 1.15
\Western
Suburbs
Sub Total 15357 85/17.67|342.08}449.16(0.0002.01 122.57 [13.42 [3404.76(953.33 |4358.09(1369.70[5727.79
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1. Pune DPR

(1) Basic Information

Municipal Pune Municipal Corporation (PMC)
Corporation
Document Urban Flood Risk Management Program for City of Pune 2023

Proposal for National Disaster Management Authority under UFRMP 2023-2025
Detailed Project Report for NDMA project

Department in
Charge

Sewerage, Maintenance And Repair Department of BMC

Prepared by

Primove Consultant

Date September 2023
Target Area Flooded area in 2021
Rainfall In year 2005 and 2006, Pune city experienced one of the heaviest rainfalls of 1227.30 mm. and
1132.30 mm. maximum hourly rainfall is 66 mm/hr in year 1969.
Recently maximum hourly rainfall occurred in 2004 and 2009 is 63.50mm and 64.50 respectively.
Inundation In November 2015 storm (more than 90mm in day) at Kalas, Dhanori, Vimannagar,
record

Vishrantwadi and Yerwada area caused heavy flooding in the area.

The Ambilodha (stream) overflowing hazard event, in 2019 has amounted to losses of 200 Crore
Rupees (CDAC Report 2022) claiming lives of 26 persons.

Fig 3. Images of floods on 25 September 2019

(Source: Compiled from Newspaper and internet)
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In year 2021-22 Pune City has experienced heaviest rainfalls of more than 100 mm and 143
locations all over the Pune City were flooded in 2022.

Flooding Locations in Pune City

Completed
project

Phase I: a total of 162 flooding spots were identified and Tackled in the year 2016-17
Phase II: a total of 110 flooding spots were identified and Tackled in the year 2018-19

Phase lll:  total 80 Nos frequently flooding Location is tackled in the year 2019-21 and presently
Phase 3 Remaining works are in progress.
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(2) Proposed Project

Target Year N/A
Objectives To summarize the project focuses on 3 main objectives:
»  To address priority 137 locations of flooding hotspots with structural measures
»  To study the flooding challenges of the complete city for all the watersheds and basins and
preparing integrated strategy for flood mitigation for various scenariosfor retaining, detaining
and dispersing flood waters for future implementations
» To enhance the capacities of administration and stakeholders for flood response in
predisaster, disaster and post disaster phase to make informed decisions.
Target In entire Pune city, 137 locations identified by the Disaster Management Cell. Fig 1 shows the Map of
Catchments Pune with 137 priority locations with proposed structure.

Detaded Progect Report for NDMA R PRI or Pune City m:‘
Flooding Locations in Pune City P — ;
], TR £n w E
! g 1:100,000
Legend Pt
Proposed Structure D
®  Box Dran
@ Swm Water Dran
Cahenrt
A He_Tops
NalaSyears
Roads
[ ] water_Fostares
0] Hewty Marged Vitage,_Boundary
I vt ectna_River
| L e e 98 @
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Entire Project
) Amount (Rs) ke i a Katigh
Scope Zone Nos Component locations (m)
STRUCTURAL INTERVENTIONS
(Structural Zone 1 Storm Water Drain 17,60,92,612.70 19 53169
Interventions Box Drain 49,62,22,805.58 15 8042.6
) Culvert 15,58,93,883.35 6
82,82,09,301.63 40
Zone 2 Storm Water Drain 7.84,71,424.84 10 2486.2
Box Drain 6,28,86,811.69 4 1151.4
Culvert 11,81,84,395.43 6
25,95,42,631.96 20
Zone 3 Storm Water Drain 11,70,21,407.33 9 3920.6
Box Drain 16,34,33,636.05 6 2624.1
Culvert - 0
28,04,55,043.37 15
Zone 4 Storm Water Drain 10,90,80,570.40 9 3022.2
Box Drain 25,57,66,747.91 7 4875.5
Culvert 83,48,95,197.63 20
119,97,42,515.94 36
Zone 5 Storm Water Drain 8,70,61,659.22 9 2633
Box Drain 40,86,05,201.36 11 7012.2
Culvert 29,06,44,915.36 6
78,63,11,775.94 26
Total Amount 357,71,43,869.84 | 137 Nos.
Entire ProJeCt ::;' Non Structural Interventions Amount A.“oc":_nt i
SCOpe Flood control measures
( Non- 1 Nala deepening and widening 22,28,82,601 22.29
structural 2 Lake Rejuvenation and desilting
Interventions Pashan lake 5,17,97,827 5.18
) b Katraj lake 8,65,35,750 8.65
c Jambhulwadi lake 8,68,09,500 8.68
Flood control es C 44,80,25,678 44.80
C | Nature based solutions
Interventions for high risk Economical Weaker
. Sections — Gabbion Wall 2.31.76.800 232
2 Rainwater harvesting/Infilteration pits 11,98,31,250 11.98
Water Shed Management - Afforestation - Gully plug,
3 Water absorption trench, continuous contour trench 10,92,97,500 1053
4 | Tree plantation 1,95,50,000 1.96
Nature based solutions Component (C) 27,18,55,550 27.19
D Non-Structural Interventions
1 Project NS1 -Integrated Command And Control Center
a Integrated Command And Control Center 53,26,88,000 53.27
b Equipment’s for the flood response cell at the ward 6.68,91.525 6.69
office i =
2 Project NS2 - Capacity Building Of Administration 3,79,87.500 3.80
Project NS3- Advocacy On Policy - Building Codes,
3 Building Byelaws 1.40,00,000 1.40
4 ;r:s]::trphlf: - Review And Reworking Of Storm Water 4,60,00,000 4.60
5 Project NS 5 - Capacity Building Of Stake Holders 1,04,82,000 1.05
Non-Structural Interventions Component (D) 70,80,49,025 70.81
Non-Structural Interventions Component 1,42,79,30,253 142.79

(B+C+D)
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Proposed Phase I: under UFRMP (NDMA)
Project Phase II: under another funding source (requested to JICA)
To JICA Cr.191.5 (=478.20-286.70) was the proposed project under Yen Loan Project.
OVERALL COST SUMMARY OF THE PROJECT
. Cost Approved under
Sr No. [Component T‘;‘a' p’°le|°tcc°5t UFRMP (NDMA)
foposat(er) Funding (Cr.)
Structural Interventions
Flooding Hot Spots
A [a. Storm Water Drains 335.42 143.92
b. Box Drains
c. Culverts
Structural Interventions
Flood Control Measures
a. Gabbion wall
B |b. Nala desiliting 71.98 71.98
c. Lake desilting and rejuvenation
d. Rain Water Harvesting
e. Water Shed Management
Non- structural Interventions
e Soft Component s ga0
TOTAL AMOUNT 478.20 286.70
Location  of SR NO SWD SR NO| BOX DRAIN
proposed 1 |Nandan Euphoria Society, Tingare nagar. 1 |Adarsh Nagar Nalllato Saint Arnold School.
2|Laxmi nagar, Dhanori. 2|Maharashtra Housing board, yerwada.
project 3|Patrakar nagar to sheti mahamandal chauk. 3|DSK CHOWK BIKANER SWEETS DHAYARI
4| Kaikadi aali Bhawni Peth 4 |Dhor Galli Bhawani Peth
5|D- Mart To Kalepadal road
SR NOJ CULVERT §|Ganraj Chowk Kalwad Wasti
1]/ Fg (ctrl) - one-5-Runval Park Market 7 [Nivdungi vithoba Mandir Nana Peth
2 Zone-4-Khopade Nagar Gujarwadi 8|The Pentecostal church Ghorpadi { B.T. kawd
3 Zone-4-Kamthe Nagar Yewalewadi g |Airport road to 509 Chauk, Tingare nagar.
4 Zone-4-Kondhwa Smashanbhumi | 10|Dhankude plot culvert to Depot
5| Zone-4-Sasane Nagar Rd, Ramtekdi Industrial 11 |Pasalkar Chowk +
6| Zone-4-Universal Public School - Hadapsar 12 |Upper Indira nagar to VIT chowk
7 Zone-2-Mantri Park 13|Commerce Zone — Mental Hospital, phule naga
8 Zone-1-(Behind Vitthal Mandir Dh i 1 4|Mogare vasti wanowri
9 Zone-4-Jadhav Nagar Mangadewadi 15 |Dagadushet mandir Shivaji Road
1 0|Zone-1-Pansare Nagar Behind The Leaf Society 16 |Hazrat Pathan Shah Dargah Aalandi Road.
11 Zone-4-Hills Dales 17 |Runval Park Market Yard
12 Zone-4-Dobarwadi Wanvadi 18| Wakhar mahamandal Neharu Road
13 Zone-4-Kalubai Mandir Wanowri 19|Kalyan Bhel
14| Zone-4-AIPT Depot Solapur Road Wanowri 20 |Jay Bawani Hotel Satara Road
15 Zone-4-Sinhagad College Campus 21 |Bhandarkar Research Institute road
16 Zone-4-Govt Leprosy Hospital D/S 22 [Hotel Blue Diamond to River Band Garden.
17 Zone-2-Jijai Chouk Kothrud 23 |RAUT BAUG,3 HATTI CHOWK,DHANKWADI
18 Zone-1-Banana Leaf Hotel Alandi Road 24 |Padmavati Satara Road
19 Zone-4-Lulla Nagar Kondwa Culvert 25 [Training Batalian Aalandi Road.
20 Zone-4-Takale Wasti 26 |Upper Indira nagar Upperotta
21 Zone-2-Shakuntala Udhyan 27 |SP College to Alka Chowk Tilak Road
22 Zone-2-Gokhale Nagar 28|Shree hospital nala to Don Boscov school
23 Zone-2-PVPIT College 29|D mart Punyadham aashram
24| Zone-1-Oasis Society Tithe Wasti Kharadi
25 Zone-4-Aabhuday Society Wanowri
25| Zone-4-Green Metro, Tilekar nagar Culvert
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Referential Information

MINISTRY OF HOME AFFAIRS (DISASTER MANAGEMENT DIVISION )
GUIDELINES ON CONSTITUTION AND ADMINISTRATATION OF THE NATIONAL DISASTER MITIGATION FUND
(NDMF)

The Disaster Management Act, 2005 (hereinafter called as DM Act, 2005) defines mitigation as 'measures aimed at reducing the risl
impact or effects of a disaster or threatening disaster situation.

2. National Disaster Mitigation Fund (NDMF) is constituted under section 47(1) of the DM Act, 2005. This fund is exclusively for the purpos
of mitigation projects in. respect of disasters covered in National Disaster Response Fund (NDRF) Guidelines only. The Mitigation Fun|
shall be used for those local level and community-based interventions, which reduce the risks and promote environment-friend
settlements and livelihood practices. Large-scale mitigation interventions such as construction of coastal walls, flood embankments, suppo
for drought resilience etc. shall be pursued through regular development schemes and not from the mitigation fund.

3. Mitigation measures can be both structural and non-structural
Structural measures: Structural mitigation measures include any physical construction to reduce or avoid possible impacts of hazards, ¢
the application of engineering techniques or technology to achieve hazard resistance and resilience in structures or systems. Thes|
measures attempt to strengthen buildings to better endure future disasters like cyclones and earthquakes.
Non- Structural measures: It does not involve physical construction but use of knowledge, practices, policies, laws/ regulations etc. e.g
building codes and laws, location specific planning/strategies, forest management/restoration of mangroves, awareness campaigns etc.

These guidelines are issued under sections 47 and 62 of the DM Act, 2005 and shall be called 'National Disaster Mitigation Fund (NDMH
guidelines and will be operative from the financial year 2021-22 to 2025-26, and will continue till further orders.
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Project Cost

Sr
No. | Component Amount (Rs.) Amount (Cr.)
A Structural Interventions
1 Storm Water Drain 56,77,27,674.48 56.77
2 | Box Drain 1,38,69,15,202.59 138.69
3 Culvert 1,39,96,18,391.77 139.96
Structural Interventions Component (A) 3,35,42,61,268.84 335.43
8 Non- Structural Interventions
(Flood control measures)
1 Nala deepening and widening 22,28,82,601.00 22.29
2 Lake Rejuvination and desilting
a Pashan lake 5,17,97,827.00 5.18
b Katraj lake 8,65,35,750.00 8.65
C Jambhulwadi lake 8,68,09,500.00 8.68
Flood control measures Component (B) 44,80,25,678.00 44.80
c Non- Structural Interventions
(Nature based solutions)
1 Interventions for high risk Economical Weaker
Sections — Gabbion Wall 2,31,76,800.00 2.32
2 Rainwater harvesting/Infilteration pits 11,98,31,250.00 11.98
Water Shed Management - Afforestation - Gully
3 plug, Water absorption trendh, continuous
contour trench 10,92,97,500.00 10.93
4 Tree plantation 1,95,50,000.00 1.96
Nature based solutions Component (C) 27,18,55,550.00 27.19
D Non-Structural Interventions
1 PROJECT NS1 -
a Integrated Command And Control Center 53,26,88,000.00 53.26
b Equipment’s for the flood response cell at the
ward office 6,68,91,525.00 6.69
5 Project NS2 - Capacity Building Of
Administration 3,79,87,500.00 3.80
3 Project NS3- Advocacy On Policy - Building
Codes, Building Byelaws 1,40,00,000.00 1.40
4 Project NS4 - Review And Reworking Of Storm
Water Masterplan 4,60,00,000.00 4.60
5 Project NS 5 - Capacity Building Of Stake Holders 1,04,82,000.00 1.05
Non-Structural Interventions Component (D) 70,80,49,025.00 70.80
Non-Structural Interventions Component
(B+C+D) 1,42,79,30,253.00 142.79
TOTAL AMOUNT 4,78,21,91,522.00 478.22
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OVERALL COST SUMMARY OF THE PROJECT

Sr No.

Component

Total project Cost
Proposal (Cr.)

Cost Approved under
UFRMP (NDMA)
Funding (Cr.)

Structural Interventions
Flooding Hot Spots

a. Storm Water Drains
b. Box Drains

c. Culverts

335.42

143.92

Structural Interventions

Flood Control Measures

a. Gabbion wall

b. Nala desiliting

c. Lake desilting and rejuvenation
d. Rain Water Harvesting

e. Water Shed Management

71.98

71.98|

Non- structural Interventions
Soft Component

70.80

70.80

TOTAL AMOUNT

478.20

286.70)

-3-3-37




1. Hyderabad M/P
(1) Basic Information

Municipal Greater Hyderabad Municipal Corporation (GHMC)
Corporation
Document MP updated in 2020.

Department in
Charge

Environment Vigilance & Disaster Management

Prepared by

N/A

Target Area Entire GHMC (Inside the outer Ring Road): Area 625 km?
Area : 11315 SgKm.
Road Network : 178558 KM
No.cfCircles : §
No.of Wards P - | Ar E . Km.,
No.of Lakes : 40 Ro:Nemrk E fol';:lquk.;n
Population : 14,65012 ) Ne. of Circles e
No.of Wards 27
1 No.of Lakes 6
.I |I - ,-:( " F Pepulation ¢ 17,389,054
e N |
) P /_ﬁf, ) e
A z Km. 2 e . ,/I' /I | "
:%u;ufru | Rt — Jz”\ ey QX {'/\kl ; GHMC Total demographics
;o Chicles =14 s LN o) | * 100 Lakhs Population (2021)
o st . matans 5y \‘ ¢ - * 654 Sqkm. of area
Population  : 10,48,063 | 4 1|. Sl "-”’-'“":",;,‘“_ / * No. of lakes- 185
. P i) g mm.-;/ y 6 ZONES and 30 CIRCLES
Area ¢ 7596 Sqkm. o A f { *  Charminar Zone - & Divisions
:I:;.:lhgr?l:rk: ;omssm Jo O /f‘ =" Sexilingampally Zove - 4 Circies
No.of Wards : 7 d g =} * RemainingZones -5 Circles in each
No.of Lakes : 37 ol
Population  : 1713864 o Wag. *]
T (<" §
i - \ Area : 12841 SqKm.
A ¢ 9866 Sq.Km. A — : 2462,
n:-dueewk ¢ 142082 KM — - :l:.a:fuc?::k ::m o
NoofClrdes  : 6 No.of Wards  : 23
NoofWards  © 36 NoofLakes  : 19
No.of Lakes L+ | Population : 14,50,452
Population t 22,09128
Existing ¢ In GHMC area, out of 47.41 km, 40.32 Km were completed and balance will be completed in a
Drainage couple of months.
Facilities e Out of 18.03 km, 10.2 Km were completed and balance will be completed in a couple of months.
(Phase-1)
Inundation A series of floods resulted in extensive damage and loss of life as a result of flash flooding in
record Hyderabad in October 2020. Among the most affected areas were Balapur, L. B. Nagar, parts of Old

City such as Hafiz Baba Nagar, Al Jubail Colony, Omer colony, Osman Nagar, Nabeel Colony,
Falaknuma, Chaderghat etc. The damage was estimated at 900 crore. On 18 October 2020, a second
cyclone killed two more people in Hyderabad. Over 37,000 families were affected by the second
flood. Rainfall reached over 300mm in 6 hours in Hyderabad (Out of the mean annual rainfall of
827.2mm). With over 80 people having lost their lives and about 40,000 families being displaced,
post rain gathering up-to 20,000 tons of waste.

(2) Proposed Project

Target Year To be confirmed
Target 1. Kukatpally Zone
Catchments

2. Serilingampally Zone
3. Khairatabad Zone

4. Secunderabad Zone
5

Charminagar Zone
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6. LB.Nagar Zone

Design 1/5years rainfall (50mm/hour)
condition
Project Scope 1. Canal connection between Lake and Lake
2. Disilting of nalas and drains
3. Clearance of bottlenecks in drains and culverts
4. Creation of holding ponds
5. Construction of new drains, remodeling of existing drains (Widening, Deepening etc.)
Status of Phase- | 1. As per the Master plan, the Phase 1 is majorly project for lake to lake connections by drains.
1 Project Almost 90% of the phase 1 work has been completed which is having project cost of about Rs.
1,000 Cr.
Project Cost 1) Phase |l (Under Implementation)
No. of Estimated
S. No. Zone / ULB 0.0 Cost (Rs.
works
Crore)
A | GREATER HYDERABAD MUNICIPAL CORPORATION
1 |LB Nagar 10 122.33
2 | Charminar 7 93.24
3 |Khairatabad 7 137.12
4 | Kukatpally 3 112.80
5 |Secunderabad 8 261.08
6 | Serilingampally 2 20.88

Sub Total - A 37 747.45
B |SURROUNDING ULBs (Within ORR)

1 Meerpet Municipality 3 18.19
2 Badangpet Municipal Corporation 7 64.05
3 Jalpally Municipality 2 24.85
4 Peddamberpet Municipality 1 32.42
5 Nizampet Municipal Corporation 7 84.63
6 Kompally Municipality 1 13.86

Sub Total - B 21 238.00

Grand Total 58 985.45

2) Phase Il (Planed to commence from July 2024)

Amount Priority-1
SI. No. Name of the Zone  Length in Km . . Amount
(Rs. in Cr) No. of Projects .
(Rs. in Cr)
1 L B Nagar 38.021 460.53 12 200.60
2 Charminar 26.35 305.70 20 240.56
3 Khairatabad 14.651 148.37 8 104.67
4 Serilingampally 38.76 434.43 18 130.59
5 Kukatpally 47.269 663.51 20 222.48
6 Secunderabad 10.78 128.68 25 232.42
folliCHMG, 175.831 2141.22 103 1131.32
Phase-Il)
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Guwahati DPR

(1)  Basic Information
Municipal Guwahati Municipal Corporation
Corporation
Document 1) Presentation on Guwahati Existing Drainage Scenario
2) Water Supply, Storm Water Drainage, Underground Sewerage and Road Restoration of Guwahati
Metropolitan Area under “INNURM” Scheme/ Detail Project Report, Storm Water Drainage
(Volume-1 General Report)
Departmen | Guwahati Metropolitan Development Authority (GMDA), Government of Assam
tin Charge
Prepared by | 1) GMDA
2) Tahal Consulting Engineers
Date 1) October, 2023
2) October, 2008
Target Area Major drainage basin and channel

* The Detailed Project Report on Storm Water Major Channel | Catchment | Lengthin | Design

Drainage of Guwahati was prepared in 2008 Area Km Discharge
. . SqKm
by M/s Tahal Consulting Engineers Ltd. — —

«  Bharula, Bahini, Basistha and Bondajan are ADB 1 Bahini basin Bahini channel  16.83 85 48 cumecs
the main natural drainage channels for the 2 Bharalubasin - Bharaluriver  19.36 48 83 cumecs
city. Bharalu & Bahini channel flowing 3 Morabharly Morabharlu 1281 65 27 cumecs
through the heart of the city which finally basin channel
drains out in Brahmaputra river. Basistha App ¢  Hefinalabasin :':a"n“fef "8 1 24 cumecs
channel outfalls to the Dipor Beel through

T 5 Basistha basi Basisth 8374 a7 274
Mora Bharalu channel. Dipor Beel connects MESEANE dmm!a cumecs
with the Brahmaputra through Konnajan 8  Silsako Beel 50 5 75 cumecs
stream. Bondajan carries storm water from o sy i | e 5 s
the south eastern part of the city.

. H 8 Dipor beel basin  Dipor beeland ~ 46.24 Pamohi 66.3
T(?tal Discharge through 3 cha.nnefs namely Pamoh il [0
Dipor Beel, Bharalu and Bondajan about 534 channel km
cumecs 253.49

Existing Major Channel & Drains T T
Drainage Flow Pattern
Facilities 1. Bahini Channel

2. Basistha

3. Hatinala

4. Bharalu

5. Railway Drain (Chandmari

6. Morabharalu

7. Noonmati Drain

8. Silsako i)

e,
| |‘ .I._., &
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Storm Water Discharge Flow Cha

Khanaian Sluice gate

Bharalu Sluice gate

4 cumecs

h 4
BASiith e Morabharalu A e |
Borosola Beel |
sncs

Basistha Basin:

Forest Skm

|:| Design discharge in 2008

Rajghar drain

Bigh
(oo |

|(ames ]

e

Bondajan Sluice gate

4

cumecs
Nognmati Drain_x_. !

I

35 cumecs n
St o ol |
point
_] 30 cumecs
Bumunimaiden Mother Teressa
Road

Bahini | 17 cumecs

Proposed
Project
Guwahati Master Plan Area 2045
Proposed Storm Waler Drainage Map
Inundation Guwahati has a long history of flooding. In 1954 flood was the worst over 1000 people were killed.
record The 2012 flood, which was caused by heavy rains resulted in heavy destruction. Over 100 people were

killed and nearly 5 lakh people were displaced.
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(2)

Proposed Project

Target Year 2013
Design 1= 20mm/hr of stormwater
condition
Project T
Scope No Tender packages Package Description
1 Sk Selection of agencies for Carrying out detail
Survey &soiltesting | 5, veving & soil tests for execution sites.
2 Pre qualification bid For all_packages
3 Design, supply & execute all resectioning,
For primary natural drains | construction of walls, culverts and bridges including
of each zone - all auxiliaries.
Resection, construction of | electro-mechanical works including instrumentation
side walls, culverts and | for intermediate pumps & rising main
bridges. Civil works for sewage sump and pump house

building

4 For all secondary RCC
drains of each zone
Construction of RCC

Drains, grit traps, skimming
platforms, storm inlet

mesh, storm inlet cover

Design, supply & execute civil works required for
RCC Drains, grit traps, skimming platforms, storm
inlet mesh, storm inlet cover and frames etc.
electro-mechanical works including instrumentation
for intermediate Lift pumps & rising main

Civil works for sewage sump and pump house

and frames etc. building
5 Design and execution of storm water pumping
station including all civil, electrical mechanical &
. instrumentation testing and commissioning.
Storm water pumping | e v mechanical works including instrumentation
station on Khanajan river | - pUMPS & rising main
and two m; PUMPING | Civil works for storm inlet forebay and pump house

building
All building and site development works within the
campus of the pumphouse.

6 | Supply of Electric Power

Substation and transformers.

7 Tertiary road side surface
open trapezoidal drains

Planning and construction of all civil works required

along roads conveying : »
more than 0.05 cumecs | 1O tertiary drains.
flow.
8 O & M Agencies (1) For infrastructure
(ii) Security System
Project Cost Abstract of Cost Estimates
(esﬁmated in sn Component aty Unit Rate Amount in
Rs.
2008) 1| Cost of development works and Job
improvements to natural drains, Proposed
RCC Drains
Bahini Basin including Diversion Channel As per detail 1,020,939,362
| | Bharalu As per detail 573,298,215
As-per-detait 450.545427
t s per detail 399,588,355 |
As per detail 428,105,230
Nonmati As per detail 539,785,561
Diporbill As per detail 453377.741
Cost of development works and Proposed Job As per defail estimate 952,857,807
RCC Drains in North Guwahati
Cost of site development including removal | Job | Block 3,360,000
of water hyacinth and other works such as estimate
construction of promenade, installation of
benches, paving with CC blocks, Hedge
and gardening along river front of Bahini on
the East flank of GS Road and RG Baruah
Road
4 | Cost of tertiary drains 200000 m 1800 360,000,000
|5 [ Skimming Platforms 253 No 112450 | 28,449,850
6 | Silt Cum Grit traps 60 No 880800 52,848,000
|7 | Sluice gates with cross regulator structure 5 Block 131,625,000
estimate
8 | Sump and Pump house at Khanajan slulce 3 Block 27,090,790
and at Daking Gaon and near Rajgarh estimate
Road
Cost of electro-mechanical works Job As per defail estl 90,263,233
Conftrol and Works Job As per detail esti 8,240,000

-3-3-43




sn Component aty Unit Rate Amount in
Rs.
Total 5,920,174,570
Add for
Conting @ 5% 296,008,729
Work charged i @ 3% 177,605,237
Add cost of supervision @ 8% 473,613,966
Net total cost 6,867,402,502
Period of execution 4 Years
Cost of execution per year at loday rates B in Cost Escalation Escalated
Year @ 7% per | costover
annum duration of
project
execution
1 30% | 2,065,151,222 0 [ 2,060,220,750
2 25% | 1,720,959,352 | 120,467,155 | 1,837,030,169
3 25% | 1.720,959.352 | 249,367,010 | 1,965,622,281
4 20% | 1.376,767.481 | 309,831,884 | 1,682,572673
Gross cost of project, including escalation 7.545,445,873

Bahini Basin

i

it Rl
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[
H
§
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i

EESSEESESEN
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Basin

North e
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APPENDIX-4. Flood affected area and its basic information in long-listed cities

The table below shows flood affected area and its basic information in long-listed cities. The data
included are as follows:

*  Name of basin which a long-listed city belongs to
*The divides of basins are according to Central Water Commission, Ministry of Water Resources
*  Elevation
*  Annual Average Rainfall
* Land Use/ Land Cover
*  District-wise Population Density
*  Flood Affected Area

*The flood affected area map is created by using a combination of different types of satellite data.
With this technology, identify flood inundation rea, land cover, etc.

And the data sources of these data are Flood Affected Area of India-Satellite based study, India Geo-
Platform of ISRO; Flood Hazard, Vulnerability Atlas of India, and River Basin Atlas (Brahmaputra
Basin, Ganga, Sabarmati Basin, Tapi to Tadri Basin, Mahanadi Basin, Krishna Basin).



Candidate City: Surat (Gujarat), Mumbai (Maharashtra State) , Pune (Maharashtra State)

Basin

Elevation

Annual Average Rainfall

Land Use/ Land Cover

District-wise Population Density

Tapi to Tadri

Legend

®  Major City Major CWC Sites

@ tate Capital : 2::::;::::“ s

&  Dam / Barrage [ Weir Gauge, Discharge Station
—— Rlver Gauge, Distharge,
B reservoir Wiater Quality Station
——— Basin Boundary » ::.::f:;iﬁem
——— Sub-Basin Boundary
— State Boundary Rt
===+ International Boundary High

B Low

Surat

Mumbai

elevation (m) [ 10-50 [ zo0-300 [ | so0.7s0
=5 [ o100 [ so0.a00 [ 7501000
[ 1510 100200 a0 - s00 [ ] 1,000 1,500

Surat

Mumbai

I =00- 1,000 Bl 1500- 2000
[ 200-1.200 Bl z500-2.000
I 1,200 - 1400 Bl  :o000-4000

H 4.000- 5000

E Basin |:| rop land

- rban I:l Fantation

fural || Fallow

[i] Mining li Evargrean f Semi avergraen
Deciduous I:l Grazs/ Grazing

l:l Forest Plantation I:l Zalt Affected Land

:l Gorub Forast - Gullied ) Ravinous Land
- Swarnp f Mangroves I:l Serub land

|:| Sardy araa Rivar f straam f cand s
I:l Barren rocky |:| Water bodies

|:| Inland wWeatiand

|:| Coasta Wetland

re

District-wise Population Density (Persons / $q.km)

[ 100-200 500 - 1000 [l 10000 - 20000
200-500 [0 1500 - 5000 [l > 20000
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Flood Affected Area: Mumbai/ Pune

Flood Affected Area: Surat

Legend _71“
Flood Affected Area A nrsc
B Normal River/Water Bodies RRES il |i57E
[ River Bank National Remote Sensing Centre, ISRO
Major Roads Dept. of Space, Gowvt. of India
Railway Hyderabad- 500 037
[ ] District Boundary E-Mail: flocd@nrsc.gov.in
WWW.NFSC.gov.in
[ state Boundary 0 75 150 300
T
Kilometers

ARULH MAFNALA ™

KLESHWAR

= Town/City

,—d‘ River
“ Area liable to Floods

D Probable Maximum Surge Height (m)
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Candidate City: Guwahati (Assam)

Basin

Elevation

Legend
@  Major City

@ tate Capital

Basin Boundary
Sub-Basin Boundany

State Boundary
------ International Bound

—
- Reservoir

[} WEST BENGAL

Major CWC Sites
®  Flood Forecasting Statian
®  Gauge Station

& Dam /Barrage | Weir Gauge, Discharga Station
Riwer Gauge, Discharge,
Wiater Cluality Statian

% Gauge, Dischange, Sediment
‘Wiater Cuality Station

Elewatlon

ary High

B Low

Brahmaputra

CHINA

1t

1 Elevation (m) WM s0-100 [ 400 - 500

J=s
CJsw
B 1050

B w00-z00 [ ] 500-750
0 zo0-300 [ 750 - 1,000

[ 1500- 2,000 [ 5.000 - 6,000
[ 2,000 - 3,000 [ - 6.000
[ =000 - 4,000

[0 300 -400 ] 1,000 -1,500 I 4,000 - 5,000

Annual Average Rainfall

5% ¥ 0.5%)

Rainfall in mm
I 1200 - 1,400

I 1,400 - 1,600
Il 1.600 - 2,000

B =000 - 2,500
B 2500 - 3,000

B 3.000 - 4,000
I 4,000 - 5,000

B s.000 - 6,000
B - 000
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Land Use/ Land Cover

Flood Affected Area: Guwahati

i

[ JBasin [ ] oopiand Deciduous Grass/ Grazing
B =r [ Fanation ForestPlantation || Salt Affect=d Land
I cos [ ] Faliew [ serus Forest Gullied / Azvinous Land
- Mg _ Evargrean f Sami evergrasn Swarmp f Mangroves Serub land

-| Imlamd Weatand
-| Coasta Wetland

X Hill=

District-wise Population Density (Persons [ 5g.km)

B <25 P s0-100 | 200-500
P 25-50 [ 100-200 500 - 1000

I Very High

W High
Moderate
Low
Very Low

W Normal river / Water bodies




Candidate City: Patna (Bihar), Delhi

Basin

Elevation

Ganga

®  Major Gty Major CWC Sites
®  Flood Forexasting Station
@ Siate Capital ®  Gauge Station
& Dam | Barrage [ Weir Gauge, Discharge Station
— River :: Gauge, Discharge,
B Feservoic Wiater Cusality Station
——— Basin Baundary 13 Eml:lmm,_&ﬁuﬂ
——— Sub-Basin Boundary
— State Boundary
+= 1=+ International Boundary s
B o

Elevation (m) I s0-100 [ 400-s00 [ 1500 -2,000 M 5,000 - 5,000
<5 P wo-zo0 [ so0-7so [0 2.000- 3,000 [ =c.000
[]s10 [ zo0-z200 ] 7s0- 1000 [ 2,000 - 4,000

B 050 0 300-400 [ 1,000 - 1,500 [ 4,000 - 5,000

Annual Average Rainfall

B 500 -1000 [ 1,600 - 2000 [ 4,000 - 5,000
Rainfall inmm Bl 1,000 - 1,200 [l 2000 - 2 500
[ 400 -600 [N 1.200 - 1,400 [ 2,500 - 3,000
I 600 - 00 (N 1,400 - 1,600 [ 3.000 - 4000




Land Use/ Land Cover

Flood Affected Area: Patna

- I_rban _I Mantation
-l Rural l:l Fall o

[il firing li Evergraan / Sermi evergrasn
I:l Sandy aea -l Rivar / Stream / cand s Dizcicucus I:l Grese/ Grazing

. Forast Plantation Zalt #ffectad Land
I:I Barren rocky I:I Water bodias |:| |:|

:l Scrub Forest - Gullied / Ravinous Land

Imland watiand
l:l - Swamp f Mangroves I:l Serub land

N constal weriand

District-wise Population Density

Chra o

. Pashghim
FarTukhabad Stapur UHAT o
s Hardod Pradesh Newsr Mahraicad
I o W2 RAsTpUrT Kannau] Bara ‘Gonda Wushinmk
i L ; 7 Etmwah K Basti Gerakhpur L
: ; ﬂ.lr"ﬂ- L B HHFH-MN Bevibacdkar teo

District-wise Population Density (Persons [ Sg.km)
B> P o0-200 1000 - 1200 [ 5000 - 10000
| 200 - 500 1200 - 1500 [ 10000 - 20000
P s0- 100 500 - 1000 [ 1500 - 5000 [ = 20000

o

\ VAISHALI
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Flood Affected Area: Delhi

NORTH WEST
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Candidate City: Ahmadabad (Gujarat)
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Land Use/ Land Cover District-wise Population Density Flood Affected Area: Ahmadabad
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Candidate City: Bhubaneswar (Odisha)
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Land Use/ Land Cover

Flood Affected Area: Bhubaneswar
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Candidate City: Hyderabad (Telangana)
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Land Use/ Land Cover

District-wise Population Density

Flood Affected Area: Hyderabad
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